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ADJUSTMENTS 

Drive  Belts   86 

Flywheel  Clutch   94 

Hydraulic  Brakes   96 

Idling  Governor   89 

Injector  Plunger   87 

Power  Control  Unit  Brakes   98 

Power  Control  Unit  Brake  Shaft  Bearings.  100 
Power  Control  Unit  Clutch  Adjustment.  .101 

Steering  Brakes   92 

Steering  Clutches   90 

Valves    89 

(For  additional  adjustments,  see  Repair 
Section  Index) 

AIR  CLEANERS 

Care  of     82 

How  Overspeeding  affects  Air  Cleaners.  .  .  83 

AIR  PRESSURES  (Sec  Tire  Inflation) 

AMMETER  (See  Instruments  and  Controls 
on  Dash  Panel ) 

APPLYING  BRAKES   44 

B 

BATTERIES    (See   Electrical  Equipment) 
BELTS  (See  Drive  Belts) 

BLADES   114 

Changing  Blades  114 

BLEEDING  HYDRAULIC  LINES  104 

BOOSTING  PRODUCTION   58 

Eliminating  Lost  Time   58 

Eliminating  Turns   59 

Using  the  Rooter   58 

BRAKES  ( See  Steering  Brakes  or  Hydraulic 
Brakes) 

c 

CABLE 

Cable  Requirements  (See  Scraper 
Specifications ) 

Cable  Threading  110 

Care  of  108 

Replacing  Spiral  Sheave-to-Tailgate 

Cable  113 

Replacing  Springpipc  Cable  112 

Threading  Cable  onto  Power  Control 

Unit   109 

CHARGING  CIRCUIT  (See  Functions  of 

Electrical  Accessories 
CHF.CK  VALVES  (See  Fuel  Inlet 
Connection  Check  Valves) 

CLEANING  FUEL  PUMP  SCREEN   78 

CLUTCH  (See  Flywheel  Clutch.  Steering 

Clutch,  or  Power  Control  Unit  Clutch) 
COMPRESSION  RELEASE  LEVER 

(Use  of)   38 

CONTROLLING  SCRAPER  WITH 

POWER  CONTROL  UNIT  45 

COOLING  SYSTEM 

Care  of   84 

Functions  of   15 

Operating  Temperatures   39 

CRANKING  CIRCUIT  (See  Functions 

of  Electrical  Accessories) 
CRANKING  MOTOR 

Functions  of   18 

(Also  see  Repair  Section  Index) 
CUP  WIPER 

Functions  of   14 

CUT-OUT  RELAY  (See  Regulator) 
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D  Page 

DESCRIPTION  OF  MACHINE   1 

DISTRIBUTOR  (See  Fuel  Pump) 

DONT  S    66 

DRAINING  FUEL  PUMP  FLOAT 

CHAMBER   78 

DRIVE  BELTS   86 

(Also  see  Repair  Section  Index) 
DYER  DRIVE  (See  Cranking  Motor) 


E 

ELECTRICAL  EQUIPMENT  AND 
ACCESSORIES 

Care  of   84 

Functions  of   17 

Wiring  Diagram   85 

(  Also  see  Repair  Section  Index  ) 

EMERGENCY  SHUT-OFF  CONTROL 
( See  Instruments  and  Controls  on 
Dash  Panel ) 

ENGINE 

Care  of  Engine  and  Accessoriei   82 

Functions  of  .   7 

Lubrication    75 

Specifications    30 

(Also  see  Repair  Section  Index) 
EXPORT  SHIPMENT 

Preparation  for  116 


F 

FILLING  THE  FUEL  TANKS   77 

FINAL  DRIVE  ASSEMBLIES 

Functions  of   27 

FINISHING    57 

FLOW  OF  POWER   5 

FLYWHEEL  CLUTCH 

Adjustment   94 

Functions  of   23 

(Also  see  Repair  Section  Index) 
FUEL  FILTER 

Care  of   77 

FUEL  FLOW  DIAGRAM   10 

FUEL  OIL  SPECIFICATIONS   77 

FUEL  PRESSURE  GAUGE   37 

FUEL  PUMP 

Functions  of   9 

Timing   87 

(Also  see  Repair  Section  Index) 

FUEL  AND  CARE  OF  FUEL  SYSTEM.  .  77 

Care  of  Fuel  Filter   77 

Cleaning  Fuel  Pump  Screen   78 

Draining  Fuel  Pump  Float  Chamber   78 

Filling  the  Fuel  Tanks   77 

Fuel  Inlet  Connection  Check  Valves   79 

Fuel  Oil  Specifications   77 

Functions  of  Fuel  System   8 

Priming  the  Engine   80 

(Also  see  Repair  Section  Index) 

FUNCTIONS  OF  MACHINE   2 

Engine  and  Accessories   7 

Cooling  System                                            ,  15 

Cup   Wiper   14 

Engine  Electrical  Accessories   17 

Principles  of  Engine  Fuel  System   8 

Fuel  Flow  Diagram   10 

Fuel  Pump   9 

Injector    13 

Flow  of  Power   5 

Flywheel  Clutch   2  i 
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Functions  (continued)  Page 

Power  Control  Unit   29 

Steering  Clutch  and  Final  Drive 

Assemblies   27 

Transmission    25 


G 

GENERATOR 

Functions  of   17 

( Also  see  Repair  Section  Index  ) 
GOVERNOR  (See  Fuel  Pump) 
GREASING  (See  Lubrication) 
GROUND  PLATES 


Changing  of   115 

H 

HANDLING  SPECIAL  MATERIALS  54 

HAUL  ROADS 

Maintenance  of   53 

HYDRAULIC  BRAKES 

Adjustment    96 

(Also  see  Repair  Section  Index) 
HYDRAULIC  LINES 

Bleeding  of  104 

I 

IDLING  GOVERNOR  ADJUSTMENT  ...  89 
INJECTOR  \ 

Functions  of   13 

(Also  see  Repair  Section  Index) 
INJECTOR  PLUNGER  ADJUSTMENT  .  .  87 
INSTRUMENTS  AND  CONTROLS 

ON  DASH  PANEL   36 

INTRODUCTION   Preface 

L 

LOADING   48 

LUBRICATION    67 

Engine  Lubrication   75 

Power  Control  Unit  Lubrication   71 

Scraper  Lubrication   69 

Toumapull  Lubrication   73 


Operating  Instructions  (continued)  Page 

Operating  Cycle   46 

Operating  Temperatures   39 

Operating  Under  Abnormal  Conditions.  .  .  62 

Preparation  for  Initial  Operation   34 

Returning  to  the  Cut   52 

Safety  Precautions   60 

Shifting  Gears   40 

Starting  and  Stopping  Engine   38 

Steering    42 

Traveling  to  the  Fill   50 

Unloading  or  Spreading   51 

OPERATING  TERMS   35 

OPERATOR'S  MAINTENANCE   64 

Don'ts    66 

Servicing  Interval  Chart   64 

OVERSPEEDING,  Effect  on  Air  Cleaners.  .  83 

P 

POWER  CONTROL  UNIT 

Brake  Adjustment   98 

Brake  Shaft  Bearing  Adjustment  100 

Clutch  Adjustment  101 

Functions  of   29 

Lubrication   I  .  .  71 

Specifications   33 

(Also  see  Repair  Section  Index) 
PREPARATION  FOR  EXPORT 

SHIPMENT   116 

PREPARATION  FOR  INITIAL 

OPERATION    34 

PREPARATION  FOR  STORAGE  116 

PRIMING  PUMP  AND  VALVE  (See 
Fuel  Pump) 

PRIMING  PUMP,  OPERATION  OF   38 

PRIMING  THE  ENGINE   80 

PRINCIPAL  UNITS  Preface 

PUSHER  LOADING   48 


R 

RADIATOR   CAPACITY   84 

REGULATOR 

Functions  of   17 

(Also  see  Repair  Section  Index) 
RETURNING  TO  THE  CUT   52 


M 

MAINTENANCE  OF  HAUL  ROADS   53 

MAINTENANCE.  OPERATOR'S  (1st 

and  2nd  Echelon )   64 

MASTER  CYLINDER  ( See  Hydraulic 

Brakes ) 

METERING  PUMP  (See  Fuel  Pump) 

N 

Name  Plates  Preface 

o 

OILS  (See  Lubricating  Oil  or  Fuel  Oil) 

OPERATING  CYCLE   46 

OPERATING  INSTRUCTIONS    36 

Applying  the  Brakes   44 

Boosting  Production   58 

Eliminating  Lost  Time   58 

Eliminating  Turns   59 

Using  the  Rooter   58 

Controlling  Scraper  with  Power  Control 

Unit   45 

Doing  Special  Jobs   56 

Building  a  Fill   57 

Finishing    57 

Making  Side-Hill  Cuts   56 

Making  Through-Hill  Cuts   56 

Handling  Special  Materials   54 

Gravel    55 

Large  Rocks  and  Stumps   55 

L«ose  Sand   54 

Wet  or  Sticky  Materials   54 

Instruments  and  Controls  on  Dash  Panel .  36 

Loading    48 

Maintenance  of  Haul  Roads   53 
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SAFETY  PRECAUTIONS   60 

SCRAPER 

Control  of,  with  Power  Control  Unit ....  45 

Functions  of   2 

Lubrication    69 

Operating  Cycle   46 

Specifications   33 

(Also  see  Repair  Section  Index) 
SERIES-PARALLEL  SWITCH, 

Functions  of   19 

(Also  see  Repair  Section  Index) 

SERVICING  INTERVAL  CHART   64 

SHIFTING  GEARS   40 

SIDE-HILL  CUTS   56 

SOLENOID  (See  Cranking  Motor  Solenoid 
or  Series-Parallel  Switch) 

SPECIAL  JOBS   56 

Building  a  Fill   57 

Finishing    57 

Making  Side-Hill  Cuts   56 

Making  Through-Hill  Cuts   56 

SPECIFICATIONS 

Engine    30 

Fuel  Oil   77 

General  Specifications   30 

Power  Control  Unit   33 

Scraper    33 

Tournapull    32 

SPREADING  OR  UNLOADING   51 

STARTER  (See  Cranking  Motor) 

STARTING  AND  STOPPING  ENGINE.  .  38 

STEERING    42 

STEERING  BRAKE 

Adjustment    92 

Functions  of   27 

(Also  see  Repair  Section  Index ) 

Origirai  from 
UWIVERSITY  OF  CALIFORNIA 


OPERATION  SECTION  INDEX  -  Continued 


STEERING  CLUTCH  AND  FINAL  Pace 
DRIVE  ASSEMBLIES 

Functions  of   27 

STEERING  CLUTCHES 

Adjustment    90 

Functions  of   27 

(Alio  see  Repair  Section  Index) 

STOPPING   44 

STORAGE 

Preparation  for  116 


T 

TACHOMETER  (S«e  Instruments  and 

Controls  on  Dash  Panel) 
TEMPERATURES,  Operating   39 

TIMING 

Diagram    IS 

Fuel  Pump  Timing   87 

TIRES 

Care  and  Maintenance  of  Tires  106 

Tire  Inflation  105 

TOURNAPULL 

Lubrication    73 


ToURNAPULL  (continued)  Page 

Specifications   32 

( Also  see  Repair  Section  Index  ) 
TRANSMISSION 

Functions  of   27 

( Also  see  Repair  Section  Index  ) 
TRAVELING  TO  THE  FILL   SO 

u 

UNLOAriNG  OR  SPREADING   51 

V 

VALVE  ADJUSTMENT   89 

VOLTAGE  REGULATOR  (See  Regulator) 

w 

WIRING  DIAGRAM   85 

Charging  Circuit   20 

Cranking  Circuit    21 
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A  Page 

ADAPTOR  NECK  (Power  Control  Unit) 

Assembling  280 

Disassembling   274 

Installing   280 

Removing   274 

ADJUSTMENTS 

Engine  Adjustments  (Including 

Accessories )   254 

Cranking  Motor  Checks  and 

Adjustments   260 

Drive  Belts  256 

Fuel  Pump  Timing  255 

Generator  Checks  and  Adjustments.  .  .  .257 

Idling  Governor  Adjustments  256 

Injector  Plungers  254 

Regulator  Checks  and  Adjustments ...  258 

Valves   2SS 

(Also  see  Operation  Section  Index) 
Power  Control  Unit  Adjustments 

Cable  Drum  Bearings  282 

Main  Gear  Bearings  285 

(Also  see  Operation  Section  Index) 
Scraper  Adjustments 

Fairlead  Sheave  Housing  Bearings ....  302 

Wheel    Bearings  301 

Toumapull  Adjustments  166 

Drawbar   173 

Final  Drive  Axle  Bearings  168 

Final  Drive  Pinion  Bearings  166 

Spiral  Bevel  Gear  and  Pinion  Lash 

Adjustment   170 

Spiral  Bevel  Gear  Carrier  Bearings.  ...  170 

Transmission  Mainshaft  Bearings  172 

(Also  see  Operation  Section  Index) 
AIR  CLEANERS 

Installing   252 

Removing   176 

(Also  see  Operation  Section  Index) 
APRON 

Removing   297 

ASSEMBLING 

Engine   237 

Power  Control  Unit  277 

Scraper   300 

Tournapull   145 

AXLES  (Toumapull) 

Axle  Bearing  Adjustment  168 

Installing   156 

Removing   133 

B 

BALL  AND  SOCKET  HITCH 

Removing   297 

BEARINGS 

General  Bearing  Instructions  (Engine)  .,  185 

(Also  sptL^Main  BearingL  etc.) 
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Page 

BEVEL  GEAR  (Sea  Spiral  Bevel  Gear] 
BEVEL  PINION  (See  Spiral  Bevel  Pinion) 
BLADES 

Removing   297 

BRAKES  (See  Steering  Brakes,  Hydraulic 
Brakes,  Power  Control  Unit  Brakes, 
etc.) 

BULLGEARS  (See  Final  Drive  Gears) 
BUMPER 

Installing   155 

Removing   134 

c 

CABLE  BREAKAGE  323 

CABLE  DRUM  ASSEMBLIES  (Power 
Control  Unit) 

Assembling   279 

Bearing  Adjustment  282 

Disassembling   268 

Installing   279 

Removing   267 

CAM  ROCKER  LEVERS 

Assembling   188 

Disassembling   188 

Installing   246 

Removing   Box  181 

CAMSHAFT  AND  GEAR 

Inspection    of  184 

Installing   244 

Repair  of  188 

Removing   181 

CLUTCH    (See  Steering  Clutch,  Flywheel 
Clutch,  or  Power  Control  Unit  Clutch) 

COMPRESSION  RELEASE 

Installing  Shaft  246 

Installing  Spring  249 

Removing  Shaft  180 

Removing  Spring  179 

CONNECTING  RODS 

Inspecting  Bearing  Shells  183 

Installing   243 

Removing   181 

Replacing  Bearings  187 

CONNECTING  TOURNAPULL 

TO  SCRAPER  123 

CRANKING  MOTOR 

Assembling   231 

Checks  and  Adjustments  260 

Disassembling   228 

Inspection  of  Parts  230 

Installing   251 

Removing   177 

(Also  see  Operation  Section  Index) 

CRANKSHAFT 

Inspection  and  Servicing  185 

Installing   238 

Removing   182 
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Page 

CUP  WIPER  (Engine) 

Replacement  of  187 

CUT-OUT  RELAY  (See  Regulator) 

CYLINDER  HEADS 

Assembling  ^  190 

Disassembling   190 

Installing   247 

Removing   179 

CYLINDER  LINERS  (Engine) 

Cleaning  181 

Inspection  of  183 

Installing   242 

Removing   181 

Repair  of  186 

D 

DASH  PANEL 

Installing   ISS 

Removing   135 

DECK  PLATE 

Installing   163 

Removing  125 

DISASSEMBLING 

Engine  and  Accessories  1 76 

Power  Control  Unit  266 

Scraper   294 

TournapuU   124 

DISCONNECTING  TOURNAPULL 

FROM  SCRAPER  122 

DISTRIBUTOR  (See  Fuel  Pump) 

DRAWBAR 

Adjustment   173 

Installing   156 

Removing   126 

DRIVE  BELTS 

Adjustment   256 

Inspection  of  183 

Installing   251 

DRIVING  CONES  (Power  Control  Unit) 

Installing   278 

Removing   270 

Re-lining   288 

E 

ELECTRICAL  EQUIPMENT 

Checks  and  Adjustments  257 

Cranking  Motor  260 

Generator   257 

Regulator   258 

Electrical  Equipment  Troubles  315 

Repair  of 

Cranking  Motor  228 

Generator   219 

Regulator   224 

Series-Parallel    Switch  234 

(Also  see  Operation  Section  Index) 
ENGINE 

Assembling   237 

Disassembling   176 

Engine  Troubles  309 

Inspection  of  Engine  Units  183 

Installing   154 

Removing   135 

Repair  of  Engine  Units  185 

(Also  see  Operation  Section  Index) 
EXHAUST  MANIFOLD 

Installing   249 

Removing   176 

Servicing   194 


Page 

FINAL  DRIVE  PINION  ASSEMBLY 

Assembling   158 

Bearing  Adjustment  166 

Disassembling   132 

Installing   158 

Removing   132 

FLOOR  BOARDS 

Installing   164 

Removing   126 

FLYWHEEL 

Installing   241 

Inspection  and  Repair  of  186 

Removing   182 

FLYWHEEL  CLUTCH 

Assembling  Clutch  145 

Clutch  Dragging  306 

Clutch   Slippage  306 

Disassembling  Clutch  143 

Installing   148 

Removing  Clutch  143 

Removing  Pedal  136 

(Also  see  Operation  Section  Index) 

FLYWHEEL  HOUSING 

Inspection  and  Repair  of  186 

Installing   241 

Removing   182 

FUEL  INLET  AND  DRAIN 
CONNECTIONS 

Inspection   191 

Removing  179 

Servicing   191 

(Also  see  Operation  Section  Index) 

FUEL  LINES 

Inspection  of  192 

Installing   250 

Removing   178 

FUEL  PUMP 

Inspection  of  184 

Installing   250 

Removing   178 

Servicing  Fuel  Pump  201 

Distributor   201 

Final  Assembly  and  Adjustments  217 

Float  Chamber  208 

Gear  Pumps  205 

Governor  Unit  Assembly  215 

Governor  Unit  Disassembly  210 

Main  Housing  211 

Timing  Fuel  Pump  255 

(Also  see  Operation  Section  Index) 

G 

GEAR    (See  Final  Drive  Gear,  Spiral 
Bevel  Gear,  Idler  Gear,  etc.) 

GEAR  CASE  COVER  (Engine) 

Inspection  and  Repair  193 

Installing   245 

Removing   181 

GENERATOR 

Assembling   221 

Checks  and  Adjustments  223,257 

Disassembling   219 

Inspection  of  Parts  220 

Installing   251 

Removing   177 

Removing  Generator  Drive  177 

(Also  see  Operation  Section  Index) 

GOVERNOR  (See  Fuel  Pump) 

GROUND  PLATES 

Removing   297 


F 

FAIRLEAD  SHEAVE  HOUSINGS 
AND  BEARINGS 

Removing   296 

FAN 

Removing  Pulley   178 

FAN  BELTS  (See  Drive  Belts) 
FILTERS 

Removing  Cases  180 

(Also  see  Operation  Section  Index) 

FINAL  DRIVE  AXLE  (See  Axle) 

FINAL  DRIVE  GEARS 

Installing   156 

Remqyiqf   -m  133 
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H 

HITCH  ( See  Rear  Hitch  or  Ball  and 
Socket  Hitch) 

HOOD 

Installing   1 56 

Removing   ,  134 

HOUR  INTERVAL  CHART  FOR 

SERVICING  117 

HYDRAULIC  BRAKES 

Brakes  Dragging  and  Overheating  308 

Brake  Slippage  308 

Disassembling  Backing  Plate 

Assemblies  (Rear  Wheels)  295 

Disassembling  Master  Cylinder  137 
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Hydraulic  Brakes  (continued)  Page 

Removing  Master  Cylinder  137 

Servicing  Wheel  Cylinders  295 

(Also  see  Operation  Section  Index) 

I 

IDLING  GOVERNOR  ADJUSTMENT.  .  .  .256 
INJECTOR  DRAIN  MANIFOLD 

Installing   250 

Removing   178 

INJECTORS 

Assembling   199 

Assembling  Injector  Cup  199 

Assembling  Plunger  200 

Inspecting  Fuel  Spray  200 

Inspection  for  Check  Valve  Leak  199 

Injector  Plunger  Adjustment  254 

Installing   247 

Removing   1 79 

Servicing  Injector  194 

Cleaning  Injector  Cups  198 

Injector  Check  Valve  195 

Injector  Cup  194 

Injector  Plunger  195 

Inspection  of  Injector  Cup  Spray  Holes.  196 
Replacing  Body  Plug  and  Top  Plate.  .  .  196 
(Also  see  Operation  Section  Index) 
INSPECTION  OF  PARTS  FOR 

REPLACEMENT  OR  REPAIR 
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Installing   249 

Removing   176 
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LEVERS  (See  Steering  Clutch  Levers, 
Brake  Levers,  Power  Control  Unit 
Levers,  etc. ) 

LINERS  (See  Cylinder  Liners) 

LUBRICATING  OIL  LINES 

Inspection  of  192 

Installing   249 

Removing  Lines  180 

Removing  Oil  Pipe  180 

LUBRICATING  OIL  PUMP 

Assembly   189 

Disassembly  1 89 

Installing   245 
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REPAIR  AND  ASSEMBLY  252 
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MAIN  BEARINGS  (Engine) 

Inspection  and  Repair  of  Bearing  Caps.  .185 


Inspecting  Bearing  Shells  183 

Installing   237 

Installing  Bearing  Caps  238 

Removing  Bearing  Caps  182 


Replacement  without  Pulling  Crankshaft .  239 
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OIL  FILLER  AND  GAUGE  BRACKET 
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Fitting   187 
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POWER  CONTROL  UNIT 
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Inspection  of  Parti  276 
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Scraper  Troubles  321 

(Also  see  Operation  Section  Index) 
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THE  LeTOURNEAU  SUPER  C  TOURNAPULL 
WITH  LP  CARRYALL  SCRAPER 


Designed  for  high  speed,  long  haul  earth  moving,  the  LeToumeau 
Super  C  ToumapuU  and  LP  Scraper  combine  the  power  of  a  tractor 
with  the  speed  of  a  truck.  By  giving  faster  hauling  speed  the  ToumapuU 
has  flxtMidad  Canyall  Sorapar  effidaney  bayond  Umitad  tractor  dist- 
ances. Designed  especially  for  use  with  the  LeToumeau  Model  LP 
Carryall  Scraper,  which  has  a  heaped  capacity  of  15.0  cubic  yards,  the 
ToumapuU,  when  not  used  in  this  capacity,  can  also  be  used  ynth  other 
t)ool%  audi  aa  Touraacranaa  and  ToumatndiarSi 

The  150  H.  P.  diesel  engine  which  powers  the  Super  C  ToumapuU 
provides  plenty  of  power  for  all  operations.  The  large,  low  pressure 
pneiunatic  tires  provide  ample  flotation  and  make  for  ease  of  handling 
md  fnanauvwabifity  in  fasUlctad  areas.  Tlia  LaTouraaau  liodd  T 
Power  Control  Unit  mounted  on  the  rear  of  the  ToumapuU  suiq;ilias 
quick,  positive,  cable  control  for  the  Scraper.  Like  other  LeTounuMnt 
equipment  the  Super  C  ToumapuU  i»  bidh  to  stand  vtp  under  the  tou|^ 
est  of  job  cowKtions. 


TOUHNAMJU  CONTROL  SCtAPOt 

UNIT 


PRINCIPAL  UNITS 

The  Super  C  TouniapuU  and  UP  Carryall  Scraper  are  ootmected 
tofetfaer  to  form  a  single,  self-propelled,  earthmoving  machine.  It  is 
neither  a  Tournapull  nor  a  Scraper  akm^  but  is  a  ToumapuU  .juid 
Scraper  combination. 

The  complete  machine  is  often  times  incorrectly  referred  to  by 
many  as  the  Supw  C  Tournapull.  Al!tually,  the  Super  C  Tournapull  is 
only  the  tractive  or  propelling  unit,  extending  forward  from  the  double 
universal  hitch,  while  the  Scraper  is  that  part  of  the  machine  extending 
to  the  rear  from  the  double  hitdi,  ^f^iich,  with  the  asaistance  of  the 
Tournapull,  perfomtt  the  earthmoving  operations  of  kwdiffift  hauling 
and  spreading. 

The  Scraper  is  cable  controlled  by  the  Power  Control  Unit 
mounted  on  the  rear  of  the  ToumapulL  The  Power  Contnd  Unit  re- 
oetvea^its  power  from  the  Tournapull  engine,  and  is  operated  bjr  the 
Tournapull  operator.  The  engine,  although  a  part  of  the  Tournapull,  is 
a  complete  unit  within  itself  and  is  covered  separately  in  the  instructions 
in  various  parts  oi  the  Manual. 

The  f^inctiona  of  individual  parts  and  aasemUiet  wfaidi  nudn  up 

these  four  major  units — ^Toumapull,  Scraper,  Power  Control  Unit  and 
Engine  —  are  explained  between  pages  2  and  29  of  the  Operation 
Se^on. 
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TOURNAPULL  "    model  — 

SERIAL  NUMBER 

R.  G.  LeTOURNEAU,  INC. 

PEORIA.  tLL    &  STOCHTON,  CALIF 
MIS  MCHIME  MAMUPACTfPEO  UNi.f*  ONE  Oft  MOmi  of  T|H(  FOvlOWIWQ  U.  1.  ft  »A»  . 


TOmNAPOtL  liAIMnAII-^^O. 
CATEO   ON    REAR   OF  DECK 

PLATE 


CARRYAU  SCRAPER  NAME- 
HAH-lOCAltD  AT  REAR  OF 
SCRAPER 


CARRYALL        model  — 

NUMBER  ■■■■■■ 

R.  G.  LeTOURNEAU,  INC.: 


PtOHlS   ILL     A    STOCKTON  CALIF 


POWER  CONTROL  UNIT 
SERIAL  NUMBER  ■ 


MODEL 


MAhuFAtTjncD  I 


R.  G.  LeTOURNEAU,  INC. 


PtOm*.  ILL    Cr  STOCICTON.  CALIF 


POWER  CONTROL  UNIT  NAMB. 
PIATE-LOCATED  ON  TOP  OP 
(WAR  CASE 


LeTOURNEAU 

©POWER  UNIT  NECK  ^ 
SERIAL  NUMBER  W, 


POWER  CONTROL  UNIT  NECK 
NAINEPLATE-LOCATED  ON  LEFT 
SIDE  OP  NECK 


CUMMIRS  ENGINE  COMPUNT 


.  ova "AK 


ENOim  NAMRPlATI-LOCA1B> 
ON  R  IOHT  SIDE  OP  BMMNE 


NAMEPLATES 
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DESCRIPTION  OF  SUPER  C  TOURNAPULL 
WITH  LP  SCRAPER 

The  Super  C  Tournapull  with  LP  Scraper  can  load,  haul,  and  un- 
load dirt  or  other  material  more  efficiently  than  other  types  of  earth- 
moving  machinery  on  most  earthmoving  jobs. 

The  reasons  for  this  are  that  the  Tournapull  and  Scraper  is  self- 
loading  (requiring  only  the  assistance  of  a  pusher  tractor),  can  haul 
the  material  for  considerable  distances  at  higher  than  normal  speeds 
when  loaded,  and  can  unload  or  spread  the  material  in  smooth,  even 
layers  without  assistance  from  other  sources.  Also,  the  Scraper's  heaped 
capacity  of  15.0  cubic  yards  is  greater  than  that  of  most  self-propelled 
earthmoving  machines. 

The  Tournapull  and  Scraper  require  the  assistance  of  only  one 
operator.  Loading  is  accomplished  by  moving  forward  with  the  blade 
lowered  into  the  ground  and  with  the  apron  at  the  front  of  the  Scraper 
bowl  raised  to  permit  dirt  to  enter  the  bowl. 

Hauling  is  done  with  the  blade  raised  a  short  distance  above  the 
ground  and  with  the  apron  lowered  to  hold  the  dirt  in  the  bowl.  To 
unload,  the  apron  is  raised  and  the  Scraper  tailgate,  which  serves  as 
the  rear  end  of  the  Scraper  bowl  and  which  rolls  on  rollers,  is  moved 
forward. 

Complete  functions  of  the  machine  will  be  found  on  the  following 
pages. 
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FUNCTIONS 


The  Tournapull  and  Scraper  are  connected  together  by  a  double 
universal  hitch.  The  upper  hitch  is  a  ball  and  socket  type  connection 
and  the  lower  hitch  is  a  drawbar  type  connection  having  a  ball  and 
socket  at  either  end.  The  double  hitch  allows  side  movement  for  turn- 
ing (see  below)  and  for  travel  over  unlevel  ground,  and  also  supports 
the  front  of  the  Tournapull  and  Scraper,  making  the  Tournapull  and 
Scraper  serve  as  a  single  machine,  each  part  dependent  on  the  other. 

The  principal  mechanical  functions  are  performed  as  follows: 

The  Scraper  is  hinged  at  the  yoke  hinge  pins  (A)  for  raising  and  lowering  the 
Scraper  blade  in  or  out  of  the  ground.  The  actual  raising  and  lowering  of  the  blade 
is  accomplished  by  the  Power  Control  Unit  which,  by  spooling  or  unspooling  cable 
on  or  off  the  right  cable  drum,  either  increases  or  decreases  the  effective  length 
of  pushbeam  (B),  thereby  either  raising  or  lowering  the  Scraper  at  hinge  point 
(A)  and  consequently  also  lowering  or  raising  the  blade  in  or  out  of  the  ground. 
The  Scraper  apron  (C)  can  be  raised  to  allow  dirt  to  enter  the  bowl  by  spooling 
cable  onto  the  Power  Control  Unit  left  cable  drum,  and  can  be  lowered  to  hold 
the  dirt  in  the  bowl  by  releasing  the  brake  for  the  same  cable  drum. 

Steering  is  accomplished  by  means  of  the  Tournapull  steering  clutches.  The 
machine  is  propelled  or  driven  by  the  front  wheels,  known  as  the  drive  wheels. 
By  releasing  the  steering  clutch  on  either  side,  the  flow  of  power  to  the  correspond- 
ing drive  wheel  is  stopped  and  that  drive  wheel  ceases  to  turn,  while  the  opposite 
drive  wheel  continues  to  move  forward  under  power  of  the  engine.  This  causes 
the  Tournapull  to  turn,  with  the  double  hitch  serving  as  the  pivot  point.  By  applying 
the  steering  brake,  the  drive  wheel  to  which  the  flow  of  power  has  been  stopped  is 
locked,  making  possible  shorter  turns  than  might  otherwise  be  obtained.  The  Scraper 
follows  in  the  path  of  the  Tournapull  when  a  change  in  the  direction  of  travel  is 
made.  By  re-engaging  the  steering  clutch  and  releasing  the  steering  brake,  the 
flow  of  power  will  again  be  delivered  in  equal  amounts  to  both  drive  wheels  and 
the  Tournapull  will  then  straighten  itself  out  of  a  turn  and  continue  to  travel  for- 
ward in  the  direction  in  which  the  Tournapull  is  headed. 

For  ejecting  or  unloading  dirt  or  other  material  that  has  been  loaded  into 
the  Scraper  bowl,  the  Scraper  is  equipped  with  a  tailgate  (D)  which  serves  as 
the  rear  end  of  the  bowl  and  which  can  be  moved  either  to  the  front  or  rear 
inside  the  bowl  on  rollers.  The  forward  movement  of  the  tailgate  is  controlled  by 
the  Power  Control  Unit,  while  movement  to  the  rear  is  performed  by  large  coil 
springs  inside  the  springpipe  above  the  bowl,  known  as  tailgate  return  springs.  The 
Power  Control  Unit,  by  spooling  the  dump  cable  onto  the  left  cable  drum,  raises 
Scraper  apron  (C)  and  pulls  tailgate  (D)  forward  to  eject  the  material  inside  the 
bowl.  Releasing  the  Power  Control  Unit  brake  allows  the  tailgate  return  springs 
inside  the  springpipe  to  return  the  tailgate  to  the  rear  and  the  apron  to  lower  after 
the  material  has  been  ejected. 

For  further  details  of  the  loading  and  unloading  procedures,  refer  to  the 
"Operating  Cycle"  on  page  46  of  Operation  Section. 
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TOURNAPULL  FUNCTIONS 


PRINCIPLES  OF  ENGINE  FUEL  SYSTEM 


The  proper  operation  of  the  engine  requires:  First,  that  the  engine 
be  maintained  in  good  mechanical  condition  to  insure  proper  compression 
for  ignition,  proper  lubrication,  and  cooling;  and  second,  that  the  fuel  be 
measured  and  injected  into  the  compressed  air  within  the  cylinder,  in 
the  proper  quantity  and  at  the  proper  time. 

The  real  difference  between  a  gasoline  engine  and  the  Cummins 
Diesel  Engine  lies  in  the  fuel  system.  The  fuel  system  can  be  compared 
with  the  electrical  system  in  the  gasoline  engine.  In  the  gasoline  engine, 
the  spark  is  timed  to  the  spark  plug.  In  the  Diesel,  the  fuel  is  timed  into 
the  injector  and  then  into  the  cylinder. 

Therefore,  the  problem  is  to  understand  the  mechanism  involved  in 
measuring  the  charge  of  fuel  so  that  the  proper  amount  for  the  speed 
and  power  required  will  be  delivered  to  the  engine. 

The  charge  taken  in  through  the  intake  manifold  consists  of  air  only. 
This  charge  of  air  is  compressed  to  about  525  pounds,  which  causes  it 
to  become  heated  to  approximately  1000"  F.  This  temperature  is  more 
than  sufficient  to  ignite  the  partially  gasified  fuel  which  is  sprayed  into 
the  cylinder  at  the  right  moment.  The  air  intake  manifold  has  no  throttle 
and  therefore,  regardless  of  speed  or  load,  the  compression  is  525  pounds. 

The  fuel  metering  pump  is  mounted  on  the  side  of  the  engine. 
The  speed  of  the  engine  is  controlled  by  varying  the  stroke  of  the  fuel 
metering  pump,  a  very  short  stroke  for  idling,  and  a  full  stroke  for  a 
full  load. 

The  Cummins  Engine  used  in  the  Tournapull  differs  from  other 
diesels  in  that  the  fuel  sprayed  into  the  combustion  chamber  is  mainly 
gaseous,  instead  of  a  finely  atomized  liquid.  In  the  Cummins  Engine, 
the  single  metering  plunger  in  the  fuel  pump  accurately  measures  and 
delivers  under  low  pressure  a  charge  of  oil  to  the  proper  injector  at 
the  proper  time  by  means  of  a  distributor. 

The  cam-operated  injector  builds  up  the  pressure  of  the  gasified 
fuel  as  it  is  delivered  to  the  cylinder.  Because  of  this  difference,  the 
maximum  pressure  in  the  liquid  fuel  system  is  only  75  to  150  pounds 
instead  of  the  3,000  to  15,000  pounds  commonly  employed  on  other 
types  of  diesels. 

Since  one  plunger  measures  the  fuel  for  all  cylinders,  all  receive 
the  same  quantity  of  fuel.  The  result  is  an  imusual  smoothness  of 
operation  and  lack  of  vibration. 

Features  combined  in  the  Cummins  Fuel  System  include: 

1.  Metering  and  delivering  of  fuel  at  low  pressure. 

2.  Gasifying  fuel  before  injection. 

3.  Control  of  the  rate  of  injection. 

4.  Means  of  increasing  turbulency  in  the  combustion  chamber. 
How  these  four  distinctive  features  are  incorporated  in  the  Cummins 

System  can  be  understood  from  a  study  of  the  fuel  diagram  and  the 
following  text. 
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The  ftiel  p\imp  coxmtl»  td  four  distiiict  ututt: 

1.  The  GEAR  FUMPS  are  located  at  the  rear  of  the  fuel  pump 

and  consist  of  two  separate  pumps.  One  draws  fuel  from  the  fuel 
supply  tank  and  the  second  delivers  fuel  under  low  pressure  to  the 
cuniiumiim  UDic 

2.  The  DISTRIBUTING  UNIT  which  is  located  on  top  of  tlie 
main  houiiai^  Tbe  dktritNiting  iintt  liM  fii^^ 

A.  It  receives  the  fuel  from  Ifa*  gMT  pwiq^  nd  dtUvm  it  at  fha  rUfiA  tbM  to 

the  metering  pump. 

B.  It  houses  the  metering  pump  wbidi  tteeooMy  ammmm  mdkk  clMf|»  of  ftial 
before  delivery  to  the  injector. 

C  It  allowt  drilwMy  of  the  mtfttstd  dmw^  of  fuel  to  the  proper  cyliadar  «t  tile 
pmpw  time. 

3.  The  MAIN  HOUSING  houses  the  mechanism  that  actuates 
the  metering  pump.  The  float  chamber  is  attached  to  the  lower  part 
of  the  main  housing  and  works  in  conjtinction  with  the  gear  pumps. 

4.  The  GOVERNING  UNIT  is  located  between  the  drive  gear 
and  Hm  main  housing  and  acta  to  control  tha  levan  and  linlnis  in  tlia 
main  hcwMing. 

The  deacription  of  the  huA  travel  and  the  part  that  aadi  unit  l^mra 
is  despifaed  in  detail  on  the  page*  vMch  f<dkm. 
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FUNCTIONS 


CROSS-SECTION  OF  FUEL  PUMP 
MAIN  HOUSING 


METERING  PUMP:  Con- 
trol of  the  engine  speed  and 
the  load  is  obtained  by  vary- 
ing tile  itraiw  ot  tins  one  com- 

This  is  accomplished  by 
changing  the  position  of  the 
actuating  vertical  lever  in  the 
cam  rocker  lever  race.  The 
plunger  lever  conveys  the  mo- 
tion of  the  vertical  lever 
through  a  plunger  lever  link 
to  tiie  metering  plunger. 

This  motion  is  the  same 
as  liiat  obtained  by  retting  a 

pencil  on  a  vibrating  lever 
hinged  at  one  end.  As  the 
pencil  ia  moved  closer  to  the 
fulcrum,  tiie  stroke  (rf  tiie 

pencil  is  shortened.  As  it  is  moved  further  from  the  fulcrum,  the  stroke 
is  lengthened.  To  repeat:  the  length  of  the  stroke  of  the  metering 
plunger  determines  the  amount  of  fuel  it  pumps  to  the  injector. 

DISTRIBUTOR:  The  distributing  mechanism  at  the  top  of  the 
pump  assembly  has  two  functions.  Firsts  it  allows  the  fuel  from  tiie 
fuel  supply  line  to  pass  to  the  metering  pump  as  the  plunger  is  <m  ite 
downward  stroke. 

Second,  the  distributor  provides  another  passage  from  the  meter- 
ing pump  to  the  injector  next  in  firing  order.  This  is  accomplished  by 
means  of  the  rotating  distributor  disc  and  the  stationary  distributor 
eowet  to  vAAA  fuel  lines  to  the  incKvidual  injectors  are  connected. 
The  distributor  works  on  exactly  the  same  principle  as  a  rotary 
distributor  on  a  multi-cylinder  gasoline  engine,  except  that  passages  are 
used  instead  of  wires  to  provide  a  path  for  fuel  instead  of  electricity. 

To  prevent  excessive  leakage  of  fuel  between  the  disc  and  cover, 
they  are  held  tightly  together  by  a  spring.  When  the  engine  is  in  opera- 
tioot  tiie  fuel  pressure  fun^sbes  lubrication  between  the  disc  and  cover 
and  acts  rimilarly  to  a  Kingsbiny  thrust  t>earing  to  prevent  sewing. 

It  must  be  borne  in  mind  that  in  the  fuel  passage,  from  the 
distributor  to  the  metering  pump,  the  fuel  travels  toward  the  metering 
pump  on  the  down  stroke  of  the  metering  plunger,  but,  on  the  upstroke 
of  the  met^i^g  ^uni^t  tiie  fad  travel  is  reversed  and  it  goes  from 
the  metering  pump  badk  to  tiie  distributor  cover  and  to  tiie  proper 
injectftf. 
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GEAR  PUMPS:  The  fuel  is  supplied  to  the  distributor  by  two 
gear  type  pumps  located  at  the  extreme  rear  of  the  fuel  pump  assembly. 
They  are  driven  by  the  main  pump  shaft.  The  inner,  or  Number  1 
pump,  draws  fuel  from  the  fuel  supply  tank  and  delivers  it  to  the 
float  chamber.  When  the  float  chamber  is  filled,  the  pressure  against 
the  needle  valve  in  the  float  chamber  is  greater  than  that  required  to 
open  the  suction  pump  by-pass  valve  and  thus  another  passage,  or 
by-pass  route,  is  opened. 

The  check  ball  drops  into  its  seat,  and  the  fuel  is  recirculated 
until  such  time  as  the  valve  at  the  float  chamber  is  again  opened  by 
the  lowered  float. 

The  outer,  or  Number  2  pump,  draws  fuel  from  the  float  chamber 
past  the  check  valve  and  supplies  pressure  through  the  screen  and  tube 
to  the  fuel  distributor.  When  sufficient  pressure  is  built  up  in  the  lines 
above  the  gear  pump,  the  check  valve  closes  off  the  supply  of  fuel  from 
the  float  chamber  and  opens  a  by-pass  route  for  recirculation  of  fuel 
around  the  gear  pump. 

The  air  pressure  chamber  helps  to  keep  a  constant  pressure 
against  the  fuel  at  all  times.  This  pressure  provides  a  cushioning  effect 
and  prevents  excessive  wear  and  chattering  of  the  gears.  When  enough 
fuel  is  used  to  decrease  the  pressure  against  the  regulator,  the  spring 
pushes  it  upward,  thus  shutting  off  the  flow  of  fuel  through  the  by-pass. 

The  conical  screen  helps  clean  the  fuel  before  it  goes  to  the 
distributor.  The  check  valve  assembly  above  the  conical  screen  prevents 
the  return  flow  of  fuel  after  the  engine  has  been  shut  down. 

The  emergency  control  valve  can  be  used  in  an  emergency  to 
bring  the  speed  of  the  engine  under  control.  It  should  not  be  used  except 
in  case  of  engine  run-off  as  there  is  danger  of  scoring  the  distributor 
disc  or  cover  when  the  fuel  is  removed  from  the  lines. 

PRIMING  PUMP  AND  VALVE:  The  hand  priming  pump  draws 
fuel  from  a  connection  just  below  the  fuel  inlet  check  valve  and 
delivers  it  to  a  connection  on  the  pressure  pump,  thus  by-passing  the 
gear  pump.  From  this  point,  it  can  be  forced  to  the  injector  when  the 
priming  valve  is  opened.  The  purpose  of  the  priming  pump  is  to 
bleed  all  fuel  lines  of  air,  or  to  provide  a  solid  column  of  fuel  from 
the  fuel  tank  to  the  injector. 

The  priming  valve  is  located  on  the  side  of  the  distributor  housing. 
It  provides  passage  for  fuel  during  priming  operations  without  the  use 
of  the  metering  pump.  When  the  priming  valve  is  open,  fuel  under 
pressure  from  the  priming  pump  by-passes  the  metering  pump.  It  is 
most  important  that  the  priming  valve  be  closed  at  all  times  the  engine 
is  running.  Otherwise,  an  excessive  charge  of  fuel  will  be  fed  to  the 
injector  and  the  engine  will  run  at  an  uncontrolled  speed. 
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GOVERNOR:  The  Governor  has  two  distinct  functions.  First,  to 
keep  the  engine  idling  speed  within  450  to  500  r.p.m.  and  second,  to 
pnmat  ovarspeediog  of  Hm  Migiiie  above  the  iwaximiim  tMcmalbim 
apeod.  This  two  speed  governing  action  is  accomplished  by  a  %l}aU 
governor  acting  on  three  springs;  an  iacroated  torque  wptiag,  an  idfing 
spring,  and  a  maximum  speed  spring. 

When  the  engine  is  started  and  brought  up  to  idling  speed,  the 
governor  weights  work  against  the  small  idling  spring.  As  the  throttle 
is  opoMMl  Hw  opwator  and  tiie  angbw  spead  eacceadi  500  rpm,  Ifaa 
small  idling  spring  becomes  inactive  and  acts  the  same  as  a  solid 
sleeve.  From  this  speed  to  maximum  speed,  the  engine  is  controlled 
by  the  hand  eonbrol,  or  accelerator,  which  is  connected  by  links  to  the 
vwtical  laver.  Am  the  maximum  speed  of  the  engine  is  reached  the 
luge  governor  spring  takes  control,  limiting  the  revolutions  to  the 
maximum  rated  speed  of  the  engine. 

FUEL  INLET  CONNECTIONS:  After  the  metering  plunger 
forces  the  fuel  in  the  distributor  unit  to  the  proper  fuel  supply  line,  it 
pasMM  tiiroui^  the  injector  fuel  Inlat  ooonactioa  bafoca  antarin|[  Idia 
injector.  Hie  fuel  inlet  connecti<m  has  a  ball  chadc  vahra  and  spring  to 
prevent  any  return  flow  of  fuel. 

All  fuel  lines  from  the  fuel  tank 
to  ^  injector  rnnain  fuQ  of  fuel  at 
all  times.  Any  additions  of  fuel 
through  the  metering  chamber  will 
push  the  same  amount  of  fuel  through 
the  in,^ctor  and  into.tha  injector  cop. 

IHJECTOR 

The  injector  is  mechanically  oper- 
ated, receiving  its  motion  from  the 
camshaft  through  rocker  levers  and 
its  push  rod.  It  consists  of  a  forged 
body  with  a  properly  fitted  plunger. 
The  length  of  tiie  etrolEe  of  I3ie  injector 
{ihmger  remains  constant  at  all  speeds. 
Moimted  on  the  end  of  tbs  injector 
is  the  injector  cup. 

On  tfia  f**fwlr*  etfoke  of  tiia  angina, 
tiie  fuel  metering  piimp  forces  a 
charge  of  fuel  of  the  exact  amotmt 
for  the  load  and  speed  of  the  engine 
into  tibe  injectw  cup  past  the  died^  ^Z.'"^'^ 
valve.  The  check  valve  effectively 
prevents  any  back  flow  of  fuel  during 
tile  remainder  of  tiie  cycle. 
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IMJFCT1NG  ?UEl 


FUa  INJECTION  CYCLE 

broken  up,  or  partially  gasified.  (Second  phase  of  illustration.) 


After  the  fuel  is  delivered  to  tiie 
injector  cup,  the  injector  plunger  con- 
tinues its  up  stroke.  At  the  same 
tinw,  tiw  piston  tnoves  iqiward  on  the 
compression  stroke  and  forces  hot  air 
through  the  injector  cup  spray  holes. 
The  fuel  lies  in  the  cup  during  a  part 
of  the  compression  stroke  of  the  en- 
gine. The  fuel  oil  in  the  tip  of  the 
cup  is  exposed  to  the  intense  heat  of 
the  compressed  air  m  tile  eyliiid«r 
and  thus  the  fuel  is  preheated  and 


A  few  degrees  above  top  center,  the  plunger  is  forced  downward 
by  tiie  action  of  a  cam,  transmitted  through  a  push  tube  and  rodkttr 
levers,  and  the  preheated  fuel  charge  is  driven  out  through  the  six  small 
holes  in  the  injector  cup  into  the  cylinder.  These  holes  are  only  .006" 
in  ^ameter  and  Hhe  e^ect  it  to  ctmipletely  break  up  the  fuel  diarge 
and  distribute  it  evenly  through  the  compressed  air  in  the  top  of  the 
cylinder.  The  air  in  the  top  of  the  cylinder  is  heated  by  compression  to 
approximately  1000°  F.  and  the  highly  combustible  fuel  charge  ignites 
and  fofcet  Htm  piston  downward  on  its  power  stroke.  (Thiid  phase  of 
illustration.) 

The  injector  plunger  continues  its  down  stroke  during  the  first 
pert  of  the  power  stroke  and,  as  more  fuel  is  added,  the  pressure  remains 
fairly  constant  during  several  degrees  of  the  strdte.  The  plunfw  re- 
mains in  its  lowest  position  during  the  remainder  of  the  power  stroke 
and  during  the  exhaust  stroke.   (Last  phase  of  illustration.) 

CUP  WIPBt' 

The  special  air  chamber  provided  on  the  top  of  each  piston  is 
called  the  injector  cup  wiper.  At  the  completion  of  the  compression 
stroke  the  injector  cu|>  mper  hokls  from  6  to  7%  of  l!ie  total  volume  erf 
compressed  air  in  the  firing  chamber.   After  the  piston  reaches  a 

certain  point  on  its  downward  move- 
ment of  the  power  stroke,  the  com- 
pression in  tfie  firing  chamber  de- 
creases somewhat  below  that  of  the 
air  in  the  cup  wiper.  This  air  escapes 
through  the  small  hc^  ta  the  top  of 
the  cup  wiper  into  Hie  firing  Camber. 

r"   Thus,  additional  oxygen  is  supplied 

to  the  firing  chamber  aroimd  the  tip 
of  tiie  injector  cup  to  create  additional 
tiu-bulency  and  to  provide  for  more 
complete  combustion. 


•CUP  WIPER 


14 


Original  fiom 
UNIVERSITY  OF  CALIFORNIA 


TOOIHAF  U  II    !•  U  N  C  T  I  0  W  > 


SUMMARY 

There  are  two  phases  of  fuel  travel.  During  the  first  phase,  fuel 
flows  from  the  fuel  tank  through  the  Number  1  gear  pump  to  the 
float  chamber,  tiircNig^  th»  Numtier  2  grar  pimp,  tlirougjb  fb»  iodoDBd 
holes  of  the  distributor  to  tiM  metering  pump.  The  metuiiig  plunger 

is  on  its  down  stroke. 

During  the  second,  or  final  phase,  the  fuel  travel  is  completed 
when  the  diatributor  hdlei  index  to  alldw  the  fuel  from  the  metaring 
plunger  (on  its  up  stroke)  to  pass  to  the  injector.  To  this  poia^  tiw 
fuel  is  under  low  pressure.  The  injector  fwces  the  fuel  at  high  fveesure 

into  the  cylinder. 


TDC 


STANDARD  H 
ENGINE  R.H. 


"Mf/ON  FRO* 


ten..  FUUM  ORDER:  l-S-3-6-2-4 


"EXHAUST  —  OPENS  — 
CLOSES"  retm  to  tha  open- 
ing and  cloaitig  of  ib»  «e- 
haust  valve. 


'INTAKB  —  OPENS  — 
CLOSES"  rttfor*  to  the  open- 
ing and  chtitti  oi  f  A*  inteft* 

vaivea. 


"INJECTION  —  BEGINS 
—  ENDS"  refers  to  the 
downward  travel  of  the  in- 
jector plunger.  The  point  at 
which  metual  hml  injectioa 
fea#w  h  dtpmdmnt  t^cn 
mmouat  oi  the  metmed 
tdurgt  ia  i&»  Im/  cup  and 
otiaf  oontiOHttint  iwston. 


THE  COOUN6  SYSTEM 

Water  is  circulated  by  a  centrifugal  type  water  pump  mounted 
on  the  gear  cover  end  of  the  ei^iine  and  driven  by  belts  from  a  drive 
pulley  on  Hni  fuel  ptmip  nuda  dloi^ 

The  water  circiil«tee  sroimd  ettch  of  the  wet  l3rpe  cylinder  liners, 
through  the  cylinder  head  and  around  the  injector  sleeve  housing  in  the 
head.  Special  copper  sleeves  surround  the  injectors  for  fast  dissipation 
of  heat.  Discharge  connections  between  die  heads  are  provided  by  a 
water  manifii^  The  water  manifold  and  water  hy-pam  house*  ttwee 
thermostats  to  control  the  operating  temperature  of  the  engine.  The 
engine  cooling  water,  or  solution,  is  cooled  by  the  Tournapull  radiator. 

The  radiator  has  6  cores  and  a  relatively  high  cooling  capacity. 
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ENGINE  ELECTRICAL  ACCESSORIES 


BAHERY  CHARGING  GENERATOR 


The  generator  is  a  machine  for  converting  mechanical  energy  into 
electrical  energy.  The  generator  is  a  three  brush,  four  pole,  12  volt,  25 
ampere  unit,  with  over-size  ball  bearings  in  both  the  drive  end  and 
commutator  end  supporting  the  armature.  The  generator  current  out- 
put is  regulated  by  means  of  an  adjustable  third  brush  and  the  voltage 
is  regulated  by  an  external  voltage  regulator  unit,  described  below. 

The  function  of  the  generator  is  twofold.  It  restores  to  the  batteries 
the  current  withdrawn  during  cranking,  thus  maintaining  the  batteries 
in  a  charged  condition.  Second,  it  carries  the  connected  electrical  load 
up  to  the  capacity  of  the  generator,  when  the  generator  is  operating  at 
speeds  at  which  substantial  or  maximum  generator  output  can  be  ob- 
tained, thus  preventing  undue  or  prolonged  draining  of  the  battery. 


GENERAL  DESCRIPTION — The  generator  regulator  is  an  elec- 
tromagnetic device  which  operates  to  prevent  the  line  voltage  from 
exceeding  a  predetermined  value.  There  are  two  separate  units  in  the 
regulator,  the  cut-out  relay  and  the  voltage  regulator.  They  are  mounted 
on  the  same  base  and  under  the  same  cover. 

FUNCTION  OF  REGULATOR— The  function  of  the  two  units 
in  the  regulator  is  as  follows: 

( 1 )  Cutotit  relay  — The  cut-out  relay  closes  the  circuit  between 
the  generator  and  the  batteries  when  the  generator  voltage  has  built 
up  to  a  value  sufficient  to  force  a  charge  into  the  batteries.  The  cut-out 
relay  opens  the  circuit  when  the  generator  slows  or  stops  and  current  be- 
gins to  flow  back  from  the  battery  into  the  generator. 


(2)  Voltage  regulator — The  voltage  regulator  prevents  the  line 
voltage  from  exceeding  a  predetermined  value  and  thus  protects  the 
battery  and  other  electrical  units  in  the  system  from  high  voltage.  One 
characteristic  of  batteries  is  that  as  either  the  specific  gravity  or  charging 
rate  increases,  other  conditions  being  the  same,  the  battery  terminal 
voltage  increases.  If  the  terminal  voltage  is  held  constant  as  the  battery 
comes  up  to  charge  (specific  gravity  increases),  the  charging  rate  will 
be  reduced.  The  voltage  regulator  performs  this  job  of  holding  the 
voltage  constant  and  it  consequently  protects  the  electrical  system  from 
high  voltage  and  the  battery  from  overcharge. 


REGULATOR 


SCHEMATIC  WIRING 
DIAGRAM  OF 
VOLTAGE  REGULATOR 
AND  GENERATOR 
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CRANKING  MOTOR 


GENERAL  DESCRIPTION — The  cranking  motor  is  a  twelve 
brush  24  volt,  six  pole,  heavy  duty  unit  with  the  armature  supported  by 
three  bushings  at  the  drive  end,  center,  and  commutator  end.  The  unit 
has  a  heavy  duty  cranking  motor  solenoid  switch  mounted  on  it  and  em- 
ploys a  Dyer  drive  to  mesh  the  drive  pinion  with  the  flywheel  for  cranking 
the  engine  and  to  demesh  the  drive  pinion  when  the  engine  begins  to 
operate.  A  shift  lever  in  the  drive  housing  is  connected  by  linkage  to 
the  solenoid  switch,  so  that  operation  of  the  solenoid  switch  not  only 
closes  the  circuit  between  the  battery  and  cranking  motor,  it  also  shifts 
the  drive  pinion  into  mesh.  Operation  of  the  shift  lever  first  shifts 
the  drive  pinion  into  mesh  and  completion  of  the  shift  lever  movement 
closes  the  cranking  motor  switch  so  current  can  flow  from  the  battery 
to  the  cranking  motor  so  cranking  of  the  engine  can  take  place.  As  soon 
as  the  engine  operates,  the  engine  drives  the  pinion  back  out  of  mesh  so 
excessive  speeds  cannot  be  transmitted  back  to  the  cranking  motor 
armatures. 

FUNCTION  OF  CRANKING  MOTOR— The  cranking  motor  elec- 
trically cranks  the  engine  so  that  the  engine  will  start  and  run.  Current 
from  the  Tournapull  batteries  is  utilized  to  operate  the  cranking  motor; 
this  current  being  subsequently  replaced  in  the  batteries  by  operation  of 
the  TournapuU's  electric  generator. 

Dyer  Drive — The  Dyer  drive  provides  positive  meshing  of  the  drive 
pinion  with  the  engine  flywheel  before  the  cranking  motor  switch  is 
closed  and  demeshes  the  drive  pinion  as  soon  as  the  engine  begins 
to  operate.  The  complete  drive  is  assembled  on  the  spirally  splined 
armature  shaft  and  consists  of  thrust  washers,  shift  sleeve,  pinion  guide, 
pinion  spring,  pinion  stop  and  cotter  pin.  The  pinion  has  splines  on 
its  inner  diameter  which  are  a  loose  fit  on  the  armature  splines.  The 
pinion  guide  has  splines  on  its  inner  diameter  which  are  a  fairly  snug 
fit  on  the  armature  splines.  Two  lugs  on  the  pinion  guide  engage  into 
lateral  slots  in  the  pinion.  A  stud  on  the  shift  lever  engages  in  a  spiral 
slot  in  the  shift  sleeve.  When  the  shift  lever  is  operated,  the  stud,  resting 


on  a  flat  portion  of  the  shift  sleeve  slot,  forces  the  shift  sleeve,  pinion 
guide,  and  pinion,  endwise  along  the  armature  shaft.  If  the  pinion  and 
flywheel  teeth  align,  meshing  takes  place  and  further  movement  of  the 
shift  lever  closes  the  cranking  motor  switch  so  that  cranking  is  ac- 
complished. If  the  pinion  and  flywheel  teeth  do  not  align  and  the  teeth 
butt,  the  drive  pinion  is  caused  to  rotate  against  the  flywheel  teeth  with- 
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out  forward  movement  so  that  alignment  and  meshing  do  take  place. 
This  rotation  of  the  pinion  is  caused  by  the  fact  that  the  pinion  is  a 
loose  fit  on  the  armature  splines,  while  the  pinion  guide  is  a  fairly 
snug  fit.  As  the  shift  lever  movement  continues  (after  the  teeth  butt) 
the  pinion  guide  continues  to  move  endwise  along  the  armature  shaft, 
compressing  the  pinion  spring.  The  pinion  guide  rotates  and  transmits 
this  rotational  movement  through  the  pinion  guide  lugs  and  slots  in 
the  pinion,  to  the  pinion  so  that  it  rotates  without  forward  movement. 
The  pinion  rotates  only  a  few  degrees  until  the  teeth  align  and  meshing 
can  take  place.  Then,  further  shift  lever  movement  closes  the  cranking 
motor  switch  and  cranking  is  accomplished.  As  soon  as  the  armature 
begins  to  rotate,  the  shift  sleeve  spins  back  out  of  the  way  and  the 
driving 'torque  of  the  armature  through  the  pinion  holds  the  pinion  in 
mesh  with  the  flywheel.  When  the  engine  begins  to  operate,  it  attempts 
to  drive  the  cranking  motor  armature,  with  the  result  that  the  pinion 
is  driven  faster  than  the  armature  is  turning  and  the  pinion  consequently 
is  spun  back  out  of  mesh  and  returns  to  the  demeshed  position.  The 
pinion  guide  drops  into  a  milled  section  on  the  armature  splines  so 
that  it  and  the  pinion  are  locked  in  the  demeshed  position.  Before  the 
pinion  can  again  be  shifted  into  mesh,  the  shift  lever  must  be  released 
so  the  stud  on  the  shift  lever  can  rotate  the  shift  sleeve,  comfe  to  rest 
again  on  the  flat  portion  of  the  shift  sleeve  slot  and  then  move  the 
entire  assembly  forward  as  already  decribed. 


a.  GENERAL  DESCRIPTION — The  solenoid  series-parallel  start- 
ing switch  is  an  electromagnetic  device  which  makes  it  possible  to  use  a 
24-volt  cranking  motor  with  a  12-volt  electrical  system. 

b.  FUNCTION  OF  SWITCH — Four  6-volt  batteries  are  used  in  the 
electrical  system  with  the  series-parallel  starting  switch.  (These  batteries 
are  wired  in  pairs,  each  pair  serving  as  one  12-volt  battery).  For  charging 
and  also  for  furnishing  the  necessary  electrical  power  to  operate  the 
lights  and  other  electrical  accessories,  the  batteries  are  connected  in 
parallel,  furnishing  a  12-volt  source  of  supply.  When  the  series-parallel 
starting  switch  is  operated,  the  parallel  connections  are  broken  and  the 
batteries  are  connected  in  series  to  furnish  a  24-volt  source  of  supply 
for  the  cranking  motor. 

The  electrical  system  in  which  the  series-parallel  switch  is  used 
incorporates  the  principle  of  both  one  and  two  wire  systems.  The  12- 
volt  equipment  which  includes  the  generator,  regulator,  lighting  and 
accessory  loads,  is  grounded  so  that  they  form  a  single  wire  system. 
Thus,  for  this  part  of  the  system,  the  frame  of  the  vehicle  completes 
the  circuit.  The  two  wire  principle  is  involved  only  upon  cranking  of 
the  engine.  The  cranking  motor  itself  is  fully  insulated.  When  the 
engine  is  running  and  the  generator  is  delivering  current,  the  cut-out 
relay  in  the  regulator  is  closed  and  allows  the  current  to  flow  to  the 
lighting  and  accessory  loads  and  to  the  batteries  to  maintain  them  in 
a  charged  condition. 


SOLENOID  SERIES  PARALLEL  SWITCH 
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(1)  Charging  Circuit — When  the  series-parallel  switch  is  in  the 
position  for  normal  operation  of  the  Toumapull  and  the  batteries  are 
parallel  connected,  the  circuit  is  as  follows:  From  the  generator  it  leads 
through  the  voltage  regulator  and  ammeter,  to  the  " — ^A"  terminal  of  the 
series-parallel  switch.  From  this  terminal,  half  the  current  flows  through 
batteries  "A"  (left  hand  batteries).  The  other  half  flows  through  the 
closed  contacts  of  the  series-parallel  switch  and  out  at  the  " — B"  terminal. 
From  here  it  by-passes  the  cranking  motor  solenoid  and  cranking  motor 
and  flows  through  batteries  "B"  (right  hand  batteries).  From  the  positive 
(  +  )  terminal  of  batteries  "B"  it  enters  series-parallel  switch  through 
"+B"  terminal  and  is  grounded  on  the  case  of  the  series-parallel  switch. 

(2)  Cranking  circuit — When  the  starting  control  switch  is  oper- 
ated, the  solenoid  winding  in  the  series-parallel  switch  is  energized  which 
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moves  the  contact  disc  toward  the  switch  terminals.  Just  before  the  disc 
makes  contact^  Hie  movement  of  the  plunger  actuates  a  small  secondary 
plunger  inside  the  switdi  wfaidi  breaks  ihe  parallel  CQnneclioiM.  Further 
movement  of  the  main  switch  plimger  force*  tiie  ooirtftCt  disc  against 

the  main  switch  contacts,  additional  plunger  movement  connects  the 
cranking  motor  solenoid  to  ground  through  the  series-parallel  switch 
to  24  volts  is  Impressed  on  tiie  soleni^d.  The  cranky  motor  solenoid 
operatea,  shifting  the  cranking  motor  drive  pinion  into  mesh  and 
closing  the  cranking  motor  switch  contacts.  The  cranking  motor  now 
operates  on  24  volts.  The  series  cranking  circuit  is  through  batteries  "A", 
the  closed  contacts  in  the  series-parallel  switch,  batteries  'V,  the  crank- 
ing motor,  and  main  switch  terminals  of  the  cranking  motor  solenoid 
bedc  to  batteries  "A". 
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FUNCTIONS  OF  FLYWHEEL  CLUTCH 

The  flywheel  clutch  serves  as  a  connecting  link  between  the 
engine  and  transmission,  by  means  of  which  the  flow  of  power  from  the 
engine  to  the  transmission  can  be  broken  for  the  purpose  of  shifting  the 
transmission  gears,  starting  and  stopping. 

The  flywheel  clutch  is  a  heavy  duty  "push"  type,  single  disc  clutch 
and  is  mechanically  controlled  by  the  foot  pedal.  It  is  moimted  to  the 
engine  flywheel  and  enclosed  within  the  engine  flywheel  housing  and 
clutch  housing  at  the  front  of  the  transmission  case. 

The  clutch  is  normally  in  the  engaged  position,  and  the  flow  of 
p>ower  passes  from  the  engine,  through  the  clutch,  and  to  the  trans- 
mission. To  break  the  flow  of  power  to  the  transmission,  the  clutch  is 
disengaged  by  the  operator  by  depressing  the  clutch  pedal. 

When  the  operator  presses  down  on  the  clutch  pedal  with  the 
foot,  the  pedal  moves  forward,  thereby  turning  the  clutch  release  yoke. 
The  arms  extending  up  from  the  release  yoke  bear  against  the  clutch 
bearing  carrier  and  when  turned,  move  the  carrier  forward.  The  clutch 
release  bearing,  which  rides  on  the  bearing  carrier,  bears  against  the 
floating  sleeve  and,  when  moved  forward  with  the  carrier,  pushes  the 
floating  sleeve  forward  toward  the  engine  flywheel.  When  the  floating 
sleeve  moves  forward  toward  the  flywheel,  the  twenty  ball  bearing  hinged 
levers  in  the  fulcrum  ring,  known  as  pressure  levers,  also  move  toward 
the  flywheel  at  their  inner  ends.  At  the  same  time  the  outer  ends  of 
these  hinged  pressure  levers  move  in  the  opposite  direction,  allowing 
the  retractor  springs  to  pull  the  pressure  plate  away  from  the  lined 
driven  plate. 

When  the  pressure  plate  backs  away  from  the  lined  driven  plate, 
the  driven  plate  is  no  longer  clamped  between  the  flywheel  and  pressure 
plate,  and  no  longer  turns  with  the  two.  The  driven  plate  is  splined  with 
the  clutch  shaft  extending  out  of  the  front  of  the  transmission,  and 
therefore  the  shaft  stops  turning  when  the  driven  plate  ceases  to  turn 
with  the  fl5rwheel  and  pressure  plate,  and  the  flow  of  power  from  the 
engine  to  the  transmission  is  broken. 

To  re-engage  the  clutch  and  thereby  renew  the  flow  of  power  from 
the  engine  to  the  transmission,  the  foot  should  be  released  from  the 
clutch  pedal.  This  permits  the  pressure  spring  to  return  the  floating 
sleeve  and  bearing  carrier  to  the  rear,  thereby  causing  the  pressure 
levers  to  move  forward  at  their  outer  ends,  and  thus  forcing  the  pressure 
plate  forward,  tight  against  the  lined  driven  plate. 

The  driven  plate  now  turns  with  the  engine  flywheel  and  pressure 
plate,  and  the  flow  of  power  is  delivered  to  the  transmission  through 
the  clutch  shaft  as  the  shaft  turns  with  the  driven  disc. 
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FUNCTIONS  OF  TRANSMISSION 


The  Tournapull  makes  use  of  a  heavy  duty  transmission  having 
four  forward  speeds  and  one  speed  in  reverse.  Its  principal  purpose  is 
to  make  it  possible  for  the  operator  to  select  any  one  of  four  gear  ratios 
for  forward  travel  and  one  for  reverse,  depending  upon  the  amount  of 
power  that  needs  to  be  delivered  to  the  drive  wheels  during  the  varying 
phases  of  operation  and  the  direction  in  which  it  is  desired  to  travel — 
front  or  reverse. 

The  transmission  has  the  standard  four  speed  forward  shift,  and  is  shifted  in  the 
conventional  manner. 

Shifting  gears  is  accomplished  by  movement  of  the  gear  shift  lever  by  the  oper- 
ator as  is  explained  below. 

The  lower  end  of  the  gear  shift  lever  extends  down  into  horizontal  slots  in  the 
upper  ends  of  the  shifting  forks.  When  the  shifting  forks  are  in  neutral  position,  the 
slots  in  the  forks  line  up  with  one  another,  making  it  possible  to  move  the  gear 
shift  lever  sideways,  into  the  slot  in  any  one  of  the  three  forks. 

The  illustration  on  the  opposite  page  shows  the  transmission  in  lat  speed. 
To  obtain  1st  speed,  the  upper  end  of  the  gear  shift  lever  should  first  be  moved 
to  the  left  when  in  neutral  position.  This  causes  the  lower  end  of  the  gear  shift 
lever  to  move  to  the  right,  into  the  slot  in  the  1st  and  2nd  speed  shifting  fork. 
Then,  with  the  lower  end  of  the  gear  shift  lever  positioned  in  the  slot  in  the  1st 
and  2nd  speed  fork,  move  the  upper  end  of  the  gear  shift  lever  forward,  thereby 
causing  the  lower  end  of  the  lever  to  move  to  the  rear.  This  movement  of  the 
lower  end  of  the  shift  lever  to  the  rear  forces  the  1st  and  2nd  speed  shifting  fork 
also  to  the  rear,  moving  the  1st  speed  gear  to  the  rear  on  the  mainshaft,  and 
thus  causing  the  teeth  on  the  1st  speed  gear  to  move  into  mesh  with  the  cor- 
responding teeth  of  the  rear  gear  on  countershaft.  Since  the  countershaft  turns 
constantly  when  the  engine  is  running  and  flywheel  clutch  engaged,  the  1st  speed 
gear  is  turned  by  the  countershaft  gear  and  in  turn  the  1st  speed  gear  turns  the 
mainshaft,  due  to  it  being  splined  on  the  shaft.  When  the  main  shaft  turns,  the 
spiral  bevel  pinion  also  turns,  thereby  delivering  power  to  the  spiral  bevel  gear 
and  steering  clutches. 

When  the  shifting  fork  is  moved  to  the  rear  to  shift  into  1st  gear,  the  shifting 
bar  on  which  the  fork  is  mounted  also  moves  to  the  rear.  When  the  shifting  bar 
reaches  its  rear  position,  a  small  spring  pushes  a  steel  ball  down  into  a  half  round 
seat  in  the  bar,  locking  the  shifting  bar  and  shifting  fork  and  preventing  them 
from  moving  out  of  gear  of  their  own  accord.  The  operator  overcomes  the  com- 
pression of  the  spring  and  causes  the  ball  to  raise  up  out  of  its  seat  in  the  shifting 
bar  when  moving  the  gear  shift  lever  back  to  neutral  position. 

The  two  larger  steel  balls  lying  between  the  shafts  and  the  small  interlock 
pin  in  the  center  shaft  prevent  the  transmission  from  being  shifted  into  two  gears 
at  once.  The  steel  balls  are  forced  out  of  the  groove  in  one  shifting  bar  and  into 
the  groove  in  another  when  a  shifting  bar  is  moved  out  of  neutral,  thereby  locking 
the  other  bars. 

2nd,  3rd,  4th  and  reverse  speeds  are  obtained  in  somewhat  the  same  manner 
as  1st  speed. 

The  2nd,  3rd,  and  4th  speeds  have  constant  mesh  helical  gears  and  are  engaged 
by  sliding  clutches  which  require  a  relatively  short  shift.  Reverse  speed,  like  1st 
speed,  is  a  sliding  spur  gear  which  requires  a  longer  shift  to  make  full  engagement 
of  the  mating  gears.  The  reserve  latch  on  the  side  of  the  gear  shift  lever  must  be 
raised  to  permit  the  shift  lever  to  be  moved  into  reverse  speed  position. 

The  flow  of  power  in  each  of  these  speeds  can  be  traced  on  the  cut-away  illu- 
stration on  opposite  page.  When  the  transmission  is  in  neutral,  the  flow  of  power  is 
broken  at  the  transmission. 
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FUNCTIONS  OF  STEERING  CLUTCH  AND 
FINAL  DRIVE  ASSEMBLIES 


The  power  of  the  engine  is  delivered  back  to  the  spiral  bevel  pinion  and  gear 
through  the  flywheel  clutch  and  transmission. 

With  the  flywheel  clutch  engaged  and  the  transmission  in  gear,  the  spiral  bevel 
pinion  is  turned  by  the  engine.  The  spiral  bevel  pinion  turns  the  spiral  bevel  gear 
and  gear  carrier,  thus  delivering  the  flow  of  power  to  the  steering  clutches,  which  ride 
on  the  ends  of  the  gear  carrier  shafts. 

When  the  steering  clutches  are  engaged,  the  flow  of  power  passes  through  the 
clutches  to  the  final  drive  pinions  and  in  turn  to  the  final  drive  gears,  axles  and  wheels, 
causing  the  wheels  to  turn  and  the  machine  to  move. 

With  both  steering  clutches  engaged,  the  flow  of  power  is  delivered  to  both  drive 
wheels  equally,  and  both  wheels  turn  at  the  same  rate  of  speed,  causing  the  Tournapull 
to  move  straight  ahead  or  to  the  rear,  depending  upon  whether  the  transmission  has 
been  shifted  into  a  forward  speed  or  into  reverse. 

For  turning,  the  operator  disengages  one  of  the  steering  clutches  while  leaving  the 
other  clutch  engaged.  The  flow  of  power  continues  to  pass  through  the  steering  clutch 
that  remains  engaged  but  is  broken  at  the  clutch  that  is  disengaged,  resulting  in  one 
drive  wheel  continuing  to  move  forward  while  the  other  ceases  to  turn. 

The  releasing  of  one  of  the  steering  clutches  to  stop  the  flow  of  power  to  a  drive 
wheel  can  be  supplemented  by  engaging  the  corresponding  steering  brake,  thereby 
locking  the  wheel. 

A  steering  clutch  is  disengaged  by  the  operator  pulling  back  on  the  clutch  control 
lever. 

The  linkage  between  the  control  lever  and  clutch  throw  yoke  is  put  in  motion 
when  the  control  lever  is  pulled  back,  actuating  the  rlutch  throw  yoke  and  causing  it 
to  turn  in  the  bushings  in  the  main  case  and  deck  plate,  in  which  it  pivots.  The  arms 
on  the  clutch  throw  yoke  (broken  in  the  cut-away  illustration  on  opposite  page)  swing 
in  an  arc  away  from  the  clutch  cones  as  the  yoke  is  turned,  moving  the  throw-out 
collar  and  sliding  spider  away  from  the  clutch  cones.  The  movement  of  the  sliding 
spider  causes  the  clutch  engaging  links  and  fingers  to  change  their  position,  with  the 
ends  of  the  engaging  fingers  moving  away  from  the  thrust  collar  of  the  external  splined 
driving  cone.  The  driving  cones  free  themselves  from  the  driven  cone  when  these 
engaging  fingers  no  longer  bear  against  the  external  splined  driving  cone,  thereby  dis- 
engaging the  clutch  and  stopping  the  flow  of  power  from  the  driving  cone  to  the  driven 
cone,  allowing  the  driven  cone  to  stop  turning. 

The  steering  brake  levers  are  linked  with  the  steering  clutch  levers  in  such  a  way 
that  the  brake  levers  travel  to  the  rear  with  the  clutch  levers.  By  moving  the  clutch 
lever  to  the  extreme  rear  position,  past  the  point  where  the  clutch  becomes  disengaged, 
the  brake  lever  is  moved  back  far  enough  to  cause  the  steering  brake  to  take  hold.  The 
brake  band  encircles  the  outer  circumference  of  the  clutch  driven  cone  and  when  the 
brake  lever  is  moved  to  the  rear,  either  with  the  steering  clutch  lever  or  separtaely,  the 
brake  linkage  and  actuator  lever  also  move  to  the  rear,  tightening  the  brake  band  on 
the  cone.  This  stops  the  final  drive  pinion,  gear,  axle  and  wheel  from  turning  and 
assures  shorter  turning  than  might  be  obtained  by  disengaging  the  clutch  alone. 

When  the  steering  clutch  levers  and  brake  levers  are  moved  forward  again  into 
normal  position  the  brake  releases  and  the  clutch  parts  move  back  into  their  original 
engaged  position. 
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TOURNAPULL  FUNCTIONS 

FUNCTIONS  OP 

POWER  CONTROL  UNIT 

Power  Control  Unit  pinion  ( 1 )  is  connected 
with  TournapuU  lower  transmission  shaft  by 
a  splined  connector  shaft,  known  at  "spline 
duft".  Wban  Touraapull  ani^  is  nii^lag 
wrhh  Byvhtal  clutch  engaged,  th«  enipiM  tutm 
lower  transmission  shaft,  causing  Power  Con* 
trol  Unit  pinion  ( 1 )  to  turn.  Pinion  then  turns 
reduction  gear  ( 2 }  which  turns  left  main  gear 
(3)  which  then  turns  right  main  gear  (4). 
Each  main  gear  and  driving  cone  (assembled 
as  one  unit)  ride  on  bearings  on  clutch  throw- 
nuts  (7)  and  (8)  and  turn  constantly  when 
Toumapull  engine  is  ruaniag  with  Hjrwheal 
dutch  engaged. 

Tbe  dvrti^M  u«  engagiid  by  moving  opotnri 
lavetB  (not  illuatrated>.  When  moved  to  the 
left,  the  rfiortaf  eontnl  lever  eacuM  lever  rod 
(5)  to  actuate  brake  cam  (6),  clamped  around 
tfirow-nut  (7)  thereby  engaging  left  clutch. 
Likewise,  when  moved  to  the  left,  the  longer 
control  lever  causes  a  similar  lever  rod  and 
brake  cam  (not  shown),  clamped  around 
throw-nut  (8),  to  engage  right  clutch.  (In- 
asmuch  as  both  right  and  left  clutch  and  cable 
drum  assemblies  are  alike,  only  the  right  as- 
sembly, shown  in  cut-away,  ii  ei^lained.) 
When  control  lever  ia  moved  to  eofafe  dutch, 
HmMNMit  (8>  turn*  on  drucn  ahaft  (9),  ad- 
vancing throw-nut  to  rear  on  tliraads  on  shaft. 
Rotating  main  gear  (4)  and  driving  cone 
(10)  are  carried  to  rear  with  throw-nut,  and 
driving  cone  (10)  is  brought  into  contact  with 
driven  cone  (11),  thereby  engaging  clutch. 
Driven  cone  (11)  and  cable  drum  (12)  now 
turn,  spooling  cable  onto  drum. 

To  clisengage  clutch  and  thereby  stop  spool- 
ing of  cable  onto  cable  drum,  the  control  lever 
ia  returned  to  its  original  neutral  position.  As 
tiw  ouatnA  tever  is  neturned,  brake  cam  and 
dntdi  thrawnat  <8)  turn  viilb  lever,  oauriaf 
main  gear  and  driving  cone  to  be  moved  for- 
ward away  from  driven  cone,  thereby  disen- 
gaging clutch.  Cable  drum  (12)  is  held  by 
self  energizing  brake  which  takes  hold  wheo 
control  lever  is  in  neutral. 

To  release  brake  to  permit  unspooling  of 
cable  off  cable  drum,  control  lever  is  moved 
to  the  right  out  of  neutral  position.  (Inas- 
much as  both  the  right  and  left  brake  assem- 
bliee  are  alike,  only  left  brake  aetembly  will 
be  nphuned.)  By  moving  oootrol  lever  to 
niease  bndce,  brdke  cam  <6)  moves  againsl 
brake  roller  (13),  causing  rotter  and  kMM«r 
end  of  roller  arm  (14),  to  be  moved  outward. 
This  movement  of  roller  arm,  which  is  clamped 
to  end  of  brake  shaft  (15),  causes  brake  shaft 
to  rotate.  Rotation  of  brake  shaft  (15)  causes 
linkage  (16)  connecting  end  of  brake  shaft 
with  brake  band  (17)  to  raise  band  away  from 
drum,  thereby  releasing  brake. 

To  re-engage  bnake^  ntum  control  lever  to 
neutral  position. 
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SPECIFICATIONS 

GENERAL  SPECIFICATIONS 

MODEL:   Super  C  Tournapul!  with  Model   LP  Carryall  Scraper  and  Model  T 
Power  Control  Unit. 

OVERALL  MEASUREMENTS 

Length   32'  2" 

Width   10'  2" 

Height,  Blade  on  ground   11'  2" 

TIRES 

Tournapull   2  (21.00  x  24)  20  ply 

Scraper   2  (18.00  x  24)  20  ply 

WHEEL  BASE   22'  0" 

CLEARANCE 

Under  Tournapull  Drawbar   25" 

At  rear  of  Scraper  Bowl   17" 

WIDTH  REQUIRED  FOR  NON-STOP  TURN  40' 

GAUGE  (Width  center  to  center  of  tires) 

Tournapull    6'  2" 

Scraper   6'  6" 

APPROXIMATE  SHIPPING  WEIGHT    31,000  lbs. 

ENGINE  SPECIFICATIONS 

MODEL  Cummins  HBID-600 

TYPE    Valve-in-head  Diesel 

GOVERNED  SPEED   1800  R.P.M.  Max. 

BRAKE  HORSEPOWER  150  at  1800  R.P.M. 

NO.  OF  CYLINDERS    6 

BORE    4'i," 

STROKE    6" 

PISTON  DISPLACEMENT    672  cubic  inches 

COMPRESSION  PRESSURE   500-525  lbs. 

CYLINDER  HEAD— MATERIAL    Cast  Iron 

CYLINDER  HEAD  NUT  TENSION    430-450  ft.  lbs. 

MAXIMUM  OVERSIZE  PERMISSIBLE  TO  AVOID  WEAKENING 

CYLINDER  WALL  040" 

FIRING  ORDER    R.H.  1-5-3-6-2-4 

COMPRESSION  RATIO    17:1 

OIL  PAN  CAPACITY  5  gal. 

OIL  FILTER  CAPACITY  Approx.  1  gal.  ea. 

HEAD  GASKET— MATERIAL    Special  Metal  Asbestos 

VALVES 

INTAKE— Angle  of  Valve  Seat    30 

Clearance,  hot   014" 

EXHAUST— Angle  of  Valve  Seat    30 

Clearance,    hot   022" 

VALVE  SPRINGS 

INTAKE — Spring  Pressure 

Valve  Open   129  to  143  lbs. 

Valve  Closed    83  to  91  lbs. 

Free  Length    3  19/32" 

EXHAUST— Spring  Pressure 

Valve  Open   129  to  143  lbs. 

Valve  Closed    83  to  91  lbs. 

Free  Length    3  19  32" 
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PISTONS 

Available  Oversized  Pistons   020",  .030",  .040",  and  finished 

Clearance,  Running: 

Cast  Iron  004"  to  .005" 

Grinding  Used    Cam 

Fitting    None 

PISTON  PINS 

Diameter    1.9988"  to  1.9990" 

Oversize  Available   005"  and  .010" 

Method  of  Fastening   Lock  Rings 

Fit  in  Piston — Thumb  Push  Fit  0005"  to  .0007" 

PISTON  RINGS 

Compression  Oil 

Number   3  2 

Width    Vt"  3/16"-V4" 

Type    1  wedge 

Groove  Clearance: 

2  lap  joint   0025"  to  .0035" 

Butt  joint   0022"  to  .003" 

Gap  Clearance,  Wedge: 

2  lap  joint   015"  to  .020" 

Butt  joint   015"  to  .018" 

CONNECTING  RODS 

Bearing  Clearance  004"  to  .005" 

End  Clearance   ".006"  to  .008" 

Length  (center  to  center)    11.998"  to  12.000" 

Undersized  replacement  bearing  available: 

Size   020',  .030",  .040".  .050  ",  .060  ' 

Rod  and  Piston  Assembly    Removed  from  top  of  block 

Nut  Tension    105  to  115  ft.  lbs. 

MAIN  BEARINGS 

Type    Precision  Type,  Steel  Backed 

Number   7 

Undersized  Replacement  Bearings  Available  010  ",  .020"',  .030  ",  .040  " 

End  Thrust   006"  to  .008  " 

Bearing  Clearance  0055"" 

Bearing  Adjustment  for  Wear    None 

Nut  Tension    310  to  330  ft.  lbs. 

TIMING  GEARS 

Adjustment    None 

Valve  Timing  Right  Hand 

Intake  Opens    5  "  BTC 

Intake  Closes    45"^  ABC 

Exhaust  Opens   49"  BBC 

Exhaust  Closes    13"  ATC 

CRANKSHAFT  GEAR— No.  of  teeth   36 

CAMSHAFT  GEAR^-No.  of  teeth    72 

IDLER  GEAR— No.  of  teeth    48 

ACCESSORY  DRIVE  GEAR— No.  of  teeth    23 

FUEL  PUMP  GEAR— No.  of  teeth    36 

LUBRICATING  OIL  PUMP  GEAR— No.  of  teeth   30 

CAMSHAFT 

Type    Steel  Forging 

Journal  Diameter   1.997"  to  1.998  " 

Bearing  Clearance  0015  "  to  .003  " 

CAMSHAFT  BEARINGS 

Number   7 

Diameter  Inside   2.000  "  to  1.995" 
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ENGINE  SPECIFICATIONS  (Continued) 

Length: 

No.  1    2V4" 

No.  2-4-6   V/b" 

No.  3-5   2%" 

No.  7    2  11/16" 

Bearing  Clearance  0015"  to  .003" 

CRANKSHAFT 

Main  Journals    4.499"  to  4.500" 

Connecting  Rod  Journals   3/124"  to  3/125" 

CRANKSHAFT  BEARINGS 

Number   7 

Diameter  Inside    4V2" 

FUEL  SYSTEM    Cummins 

STARTING  METHOD  Electric  Cranking  Motor 

ELECTRICAL  SYSTEM  Delco-Remy 

BATTERIES 

Number   4 

Volts     6  ea. 

Amp.  hrs  12 

Plates  25  ea. 

ENGINE  ACCESSORIES 
GENERATOR 

Rotation    Counterclockwise  viewing  drive  end 

Brush  spring  tension 

Main  brushes    25  oz. 

3rd  brush    17  02. 

Cold  output    24-26  amps,  at  13  volts  at  1600  R.P.M. 

Hot  output    18  amps,  at  13  volts  at  3000  R.P.M. 

Field  current    1.39-1.47  amps,  at  12  volts 

REGULATOR 

Cut-out  Relay 

Air  gap   057" 

Point  opening   020" 

Closing  Voltage    13.5  volts 

Voltage  Regulator 

Point  opening  015" 

Voltage  setting    15.0  volts 

CRANKING  MOTOR 

Rotation    Clockwise  viewing  drive  end 

Brush  spring  tension    36-40  oz. 

No  load    85  amps,  at  22.0  volts  at  6000  R.P.M. 

Lock  test    25  lb.  ft.  at  500  amperes    at  3.0  volts 

TOURNAPULL  SPECIFICATIONS 

MODEL  Super  C  ToumapuU 

SPEED  IN  M.P.H. 

1st  gear    2.6 

2nd  gear    4.4 

3rd  gear    8.1 

4th   gear    14.3 

Reverse    2.2 

STEERING 

Each  wheel  controlled  by  heavy  duty  double  cone  clutch  and  contracting 
brake,  using  metallic  lining  and  running  in  oil. 

TRANSMISSION 

Model    Fuller,  Model  4-B1-86 
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FLYWHEEL  CLUTH 

Model  Lipe,  single  disc,  Model  Z-42-SX 

Type  disc    15"  heavy  duty 

WHEELS 

Axle    6"  diameter 

Bearings    Tapered  Roller 

POWER  CONTROL  UNIT  SPECIFICATIONS 

MODEL   T 

CABLE  DRUMS 

Number  and  Mounting    2,  rear 

Diameter    7%" 

Length    7Vs  " 

Flange  Diameter    13" 

OPERATION    Mechanical  from  Toumapull  Gears 

GEAR  REDUCTION  (Power  Control  Unit  Only)    7.74  to  1 

GEAR  REDUCTION  (Including  reduction  in  Transmission)    13.83  to  1 

LINE  PULL 

Bare  Drum    4000  lbs. 

Full  Drum  up  to  2540  lbs. 

LINE  SPEED 

Bare  Drum  (ft.  per  min.)    277' 

Full  Drum  (ft.  per  min.)    409' 

CABLE  CAPACITY    186' 

SCRAPER  SPECIFICATIONS 

MODEL    LP 

CAPACITY 

Struck,  cubic  yards    12.1 

Heapted,  cubic  yards    15 

BOWL 

Height  of  sides    4'  4^4" 

Dimensions  of  bottom    4'  11"  x  8'6" 

Type  of  bottom    Double 

CUTTING  EDGE 

Length    8'  6 ' 

Dimensions 

Center  section   V^  "  x  16"  x  56" 

Each  tip    W  X  13"  x  23" 

Type    Reversible,  hard  surfaced 

WHEELS 

Axle   3Vi"  diameter,  supported  both  ends 

Bearings    Tapered  Roller 

Brakes  ....   17"  x  4"  Bendix  brake  assembly  actuated  by  Wagner 
Electric  hydraulic  system 
CABLE  REQUIREMENTS  (Type:  6  x  19  Preformed  Tournarope) 

Dump  Cable  (Size  Vz")    126| 

(Furnished  in  Storage  reel)    500' 

Tailgate  Forward  Cable  (Size  Va")    51' 

Apron  Lift  Cable  (Size  Va")    14'6" 

Hoist  Cable  (Size  Vi")   105^ 

Springpipe  Cable  (Size  %")    17' 

Spiral  Sheave-to-tailgate  Cable  (Size  Va")    13'6" 

TYPE  OF  EJECTION    Forward,  Positive,  Mechanical 

LIFT  OF  APRON    48  Vi" 

MAXIMUM  DEPTH  OF  SPREAD    17" 

MAXIMUM  DEPTH  OF  CUT   8" 
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PREPARATION  FOR  INITIAL  OPERATION 


If  Tournapull  and  Scraper  arrive  partially  disassembled,  it  will 
first  be  necessary  to  assemble  the  machine.  (Refer  to  assembling  in- 
structions in  Repair  Section.) 

After  the  machine  has  been  completely  assembled,  thread  the  cable 
through  the  sheave  housings  as  outlined  in  the  cable  threading  instruc- 
tions on  page  1 10  of  the  Operation  Section. 

Check  cable  alignment  to  determine  whether  it  is  fouling  at  any 
point. 

Check  all  points  of  lubrication  to  determine  if  properly  lubricated. 
(Refer  to  lubrication  instructions  on  page  67  of  Operation  Section.) 
Check  oil  level  in  engine  crankcase,  Power  Control  Unit  gear  case, 
Tournapull  main  case  and  transmission.  Make  sure  that  the  cork  is 
removed  from  the  breather  hole  in  the  oil  fill  plug  for  the  Power 
Control  Unit  gear  case. 

Check  fuel  level  in  the  fuel  tanks.  Make  sure  the  supply  is  ade- 
quate to  prevent  running  out  of  fuel  inasmuch  as  this  might  result  in 
damage  to  the  fuel  pump  discs. 

Check  radiator  for  water  or  cooling  solution. 

Check  water  in  batteries. 

Check  electrical  system  and  wiring  to  make  sure  that  all  terminals 
and  points  of  connection  are  tight,  fuses  in  place,  etc.  (Refer  to  in- 
structions on  page  84  of  Operation  Section.) 

Make  sure  engine  is  free,  properly  adjusted  and  primed.  Release  com- 
pression and  bar  engine  over  several  times  to  see  that  it  is  free  before 
starting.  Check  fuel  pump  timing  (page  87  of  Operation  Section). 
Check  injector  plunger  adjustment  (page  87  of  Operation  Section). 
Check  valve  adjustments  (page  89  of  Operation  Section).  For  instruc- 
tions for  priming  the  engine  refer  to  page  80  of  Operation  Section. 

If  engine  is  already  primed  but  has  not  been  operated  for  a  long 
period,  pump  the  fuel  pressure  to  80  or  90  pounds  on  the  fuel  pressure 
gauge  with  the  hand  priming  pump.  This  is  done  to  prevent  excessive 
cranking  of  the  engine  and  to  prevent  scoring  of  the  distributor  discs. 

Make  sure  Power  Control  Unit  brake  bands  are  not  frozen  to  driven 
cones,  by  moving  control  levers  to  lock-out  position. 

Check  steering  clutch  adjustments.  (Refer  to  page  90  of  Operation 
Section.) 

Check  steering  brake  adjustments.  (Refer  to  page  92  of  Operation 
Section.) 

Check  flywheel  clutch  adjustments.  Refer  to  page  94  of  Operation 
Section.) 
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Check  Power  Control  Unit  brake  adjustments.  (Refer  to  page 
98  of  Operation  Section.) 

CSieck  Power  Control  Unit  clutch  adjustments.  (Refer  to  page 
101  of  Operation  Section.) 

QieclE  Iqrdraulk  brake  adjurtmentft,  (Refer  to  page  96  of  Operation 
Section.) 

Raise  and  tower  Scn^  apron  and  also  pull  tailgBte  forward  and 
allow  it  to  return  to  the  rear  position^  diecking  for  free  nKnTement 

Check  tire  pressures,  making  sure  the  correct  inflation  is  used  for 
the  particular  job  conditions  under  which  the  Tournapull  is  to  be 
worked.  (Refer  to  tire  inflation  instructions  on  page  105  of  Operation 
Section.) 

Make  iiire  aafety  oible  Is  in  place  and  correctly  inetelled. 

OPERATING  TERMS 

THE  CUT — Place  when  Toumapulls  and  Scrapers  are  loading. 

THE  FILL — ^Place  wiiere  TmanapitHt  and  Scrapers  are  unloading. 

FINISHING>— Leveling  or  sqoootiiing  tiie  surfMe  of  a  fiu^ied  cut^  fill, 
tlope,  or  other  plot  of  ground. 

PUSHER  LOADING — Loading  dirt  into  Scraper  when  the  power  of 
the  Tournapull  is  being  assisted  by  anotiief  tractor  pushing  from 
the  rear. 
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OPERATING  INSTRUCTIONS 


INSTRUMENTS  AND  CONTROLS  ON  DASH  PANEL 

The  new  operator  should  acquaint  himself  with  the  controls  and 
indicators  on  the  Tournapull  dash  panel. 

For  this  reason,  the  following  description  of  each  control  and  indi- 
cator is  given. 

The  horn  button  is  the  first  control  on  the  dash  panel,  when  read- 
ing from  left  to  rifht 

The  second  control  is  the  engine  shut-off  control,  with  which  the 
engine  can  be  stopped.  Pull  out  the  engine  shut-off  control,  thereby 
stopping  the  flow  of  fuel  to  the  tnjectort  and  ihutting  off  eni^ne. 
(Tilting  the  foot  throttle  back  with  the  foot  also  performs  the  same 
function.)  Turn  the  engine  shut-off  control  V4  turn  after  pulling  it 
out  to  leave  it  in  the  released  position. 
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The  next  control  from  the  left  is  the  starter  switch.  When  starting 
the  engine,  press  in  on  the  starter  switch,  thereby  cranking  the  engine. 
The  instant  the  engine  starts,  the  starter  switch  should  be  released. 

Four  instruments  or  indicators  are  grouped  together  in  an  oval  in- 
strument board  which  is  located  in  the  center  of  the  dash  panel.  These 
instruments  are  the  tachometer,  ammeter,  water  temperature  gauge,  and 
oil  pressure  gauge. 

The  water  temperature  gauge  should  be  watched  closely  so  that 
if  the  water  temperature  should  run  too  high  or  too  low,  it  will  be 
immediately  noticed.  (See  "Operating  Temperatures"  on  page  39.) 

The  purpose  of  the  tachometer  is  to  indicate  the  speed  or  number 
of  revolutions  per  minute  at  which  the  engine  is  turning.  Also,  the  tach- 
ometer contains  a  revolution  counting  odometer  which  records  in 
hundreds  the  number  of  revolutions  turned  over  by  the  Tournapull 
engine.  From  this  odometer  reading  the  number  of  hours  that  the  ma- 
chine has  operated  can  be  obtained  by  use  of  the  following  formula: 
ODOMETER  READING 

  HOURS  OF  OPERATION. 

The  ammeter  indicates  to  what  extent  the  batteries  are  charging  or 
being  discharged,  and  the  oil  pressure  gauge  indicates,  as  the  name  im- 
plies, the  engine  lube  oil  pressure.  The  operating  pressure  should  be  be- 
tween 30  lbs.  and  50  lbs.  If  the  oil  pressure  drops  to  the  danger  point 
(below  30  lbs.  pressure),  the  engine  should  be  stopped  immediately  and 
the  cause  investigated  and  corrected. 

The  switches  for  the  headlights  and  Scraper  light  are  located  on 
the  instrument  board,  as  shown  in  the  illustration. 

Located  to  the  right  of  the  oval  instrument  board  is  the  emergency 
shut-off  control.  By  pulling  out  this  control,  the  engine  can  be  stopped 
in  an  emergency  in  event  it  should  "run-off"  and  refuse  to  be  stopped 
by  pulling  out  the  engine  shut-off  control  or  by  tilting  back  the  foot 
throttle,  because  of  mechanical  difficulties.  (Refer  to  instructions  for 
stopping  engine  on  following  page.)  If  the  emergency  shut-off  control 
is  used  to  stop  the  engine,  the  shut-off  valve  must  be  re-opened  before 
again  starting  the  engine. 

Two  foot  throttles,  or  accelerators,  are  also  mounted  into  the  dash 
panel  as  illustrated.  These  foot  throttles  are  within  comfortable  reach 
of  the  operator  and  are  connected  together  so  that  either  the  left  or 
right  foot  may  be  used  in  controlling  the  engine  speed. 

In  addition  to  the  controls  and  indicators  on  the  dash  panel,  there 
is  a  fuel  pressure  gauge  on  the  left  side  of  the  engine  near  the  fuel 
pump  which  warrants  mention.  The  fuel  pressure  in  a  new  engine  or 
in  one  in  good  condition  should  normally  be  75  lbs.  to  150  lbs.  maximum 
when  running  at  operating  speed.  If  the  fuel  pressure  should  drop  very 
far  below  60  lb.  at  idling  speed,  the  engine  should  be  stopped  and  the 
cause  investigated  and  corrected. 
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P  COMPRESSION  ' 

F  RELEASE  LEVa 


OPERATION  . 


STARfim  MB 
STOmNO  ENGINE 

To  start  die  engine,  first  diift  die 

gear  shift  lever  into  neutral  position. 
Also  push  in  engine  shut-off  control. 
Press  the  foot  throttle  down  to  the 
pcnat  ^vherm  it  catdies  at  low  idle 
speed,  thereby  opening  up  the  flow 
of  fuel  to  the  injectors.  (For  starting 
in  low  temperatures  refer  to  Cold 
Wisfli&tf  operalii^(  iusduetioBi  on 
page  62  of  Operation  Section.) 

If  the  engine  has  been  idle  for  a 

long  period,  pump  the  fuel  pressure  to 
80  to  90  pounds  on  the  fuel  pressure 
gauge  with  the  hand  priming  pump. 
ITns  is  done  in  order  to  prevent  eacee- 
sive  cranking  of  the  engine  and  to 
prevent  the  scoring  of  the  distributor 
discs.  (If  the  engine  is  being  started 
for  itie  first  tiine,  refer  to 'VreparMioti 
for  Initial  Operation*  on  preceding 
page.) 

For  normal  starting,  push  in  on  the 
starter  switch,  thereby  cranking  the 
engine  with  the  cranking  motor  and 
starting  tlie  eopne.  Ridease  the 
starter  switch  the  instant  the  engine 
starts. 

A  oompressim  release  n  provided 

on  the  engine  to  relieve  the  pressure 
in  the  cylinder  when  turning  the  en- 
gine over  to  make  valve  and  injector 
adjustments.  This  compression  release 
may  be  used  in  case  of  low  batteries 
or  in  cold  weather  when  engine  oil  is 
stiff.  Release  die  compression  and 
start  the  engine  spinning  with  the 
cranking  motor.  When  the  engine  has 
acquired  the  highest  possible  momen- 
tum, close  die  compression  release  and 
continue  to  hold  the  starter  switch 
down  until  the  engine  fires. 
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 SECTION   

To  Stop  the  engine,  either  tilt  the 
foot  throttle  back  with  the  foot  or  pull 
out  the  engine  shut-off  control,  there- 
by stopping  the  fkm  of  fvuA  to  tiie 
injectors.  As  a  safety  measure,  the 
Migine  shut-off  control  can  be  turned 
one  quarter  turn  after  it  has  been 
pulled  oat^  tiberefay  iodking  it  ni  6ie 
rrieesed  pontfon. 


In  event  the  engine  should  "run- 
off* beotuse  of  medumical  diffi- 
culty and  refuse  to  stop  running  by 
tilting  back  the  foot  throttle  or  pulling 
out  the  engine  shut-off  control,  the  en- 
gine can  be  gtopp^d  hy  pulling  out  tiie 
emergency  shut-off  control.  The  en- 
gine will  continue  to  run  for  a  minute 
or  two  after  operating  the  emergency 
shut-off  control,  but  will  then  starve 
of  fuel  and  stop  running.  The  emer- 
gency shut-off  must  be  re-opened  be- 
ton  the  eligible  can  agam  be  atarted. 


(IMPORTAIfT— Uh  «nMr|M)cy  ihut-oft  only  in  ciw*  of  wnarctncir  wt>*n  m^gtai 
cannot  bo  ttoppod  in  ctuivontional  manner  pravioudy  dMcribod,  boeaiiMi  of  danfor 
of  tcoring  distributor  discs.  Do  not  pull  compression  ralMse  lever  when  engine  is 
running  faster  than  idling  speed  or  damage  will  result  to  the  valves.) 

When  shutting  down  for  the  night  or  for  a  period  of  time,  always 
cover  the  exhaust  pipe  to  keep  water  from  entering. 


OPBRATnaQ  TEMPERATURES 

1.  Serious  damage  may  be  caused  to  the  engine  by  operating  at 
teniperoturoa  either  too  hi|^  or  too  low.  The  feconunended  operating 
tenqperature  it  from  160^  to  165**  F.  for  boUk  oil  and  water. 

2.  H  the  oil  or  water  temperaturea  run  over  ISO**,  it  is  a  indica- 
ti<m  of  inefficiency  in  the  cooling  system,  faulty  lubrication  or  of  some 
other  condition  that  must  be  corrected.  (Consult  Trouble  Shooter's 
Guide  at  rear  of  Repair  Section.) 

3.  Operating  the  engine  at  a  temperature  below  140^  F.  will  result 
in  loss  of  power,  carbon  formation,  etc.,  as  listed  in  Trouble  Shooter's 
Ghiide. 

4.  Consult  temperature  and  pressure  gauges  frequently. 
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The  Toumapull  tnomniMlofi  lun  four  forward  nwadi  and  one 
•peed  in  reverse.  To  shift  gears,  push  the  fljrwheel  clutdi  pedal  all  the 
way  down  with  the  foot,  thereby  releasing  the  clutch,  and  shift  the 
gear  shift  lever  into  the  position  that  will  obtain  the  desired  transmiwrion 

speed. 

First  speed  is  to  the  left  and  forward;  second,  to  the  left  and  rear; 
third,  to  the  right  and  forward;  and  fourth,  to  the  right  and  rear.  (See 
diagrams  on  opposite  page.) 

Bring  the  Toumapull  to  a  full  stop  to  shift  into  reverse  gear.  Press 
down  on  the  small  release  latch  below  the  knob  on  the  gear  shift  lever, 
and  shift  to  the  extreme  right  and  to  the  rear. 

The  shifting  from  one  forward  Speed  to  another  may  be  done 
while  the  Toumapull  is  traveling. 

When  shifting  into  higher  speeds,  increase  the  speed  of  the  Touma- 
pull by  speeding  up  the  engine.  Take  the  foot  off  the  foot  throttle  and 
at  the  same  time  release  the  clutch.  Move  the  shift  lever  quickly 
into  the  next  higher  speed  position  and  immediately,  but  gently,  engage 
the  diitdi.  Speed  the  enpne  up  as  soon  as  tiie  dutch  is  engaged.  In 


Gougle 


40 

Digitized  by  C^OoQIC  ^ 

^%j\j^L^  UNIVERSITY  OF  CALIFORNIA 


 OfitATIOII  

order  to  avoid  "clashing"  the  gean,  a  slight 
pause  may  be  necessary  in  neutral,  or  it  may 
be  necessary  to  "double-clutch"  when  shifting. 
In  other  words,  it  may  be  necessary  to  depress 
11m»  dofedi  pedtl  acid  move  tbt  gew  iliift 
law  inlD  nautfid  and  tiien  kt  up  on  tiie 
pedal  before  agaiii  depressing  the  pedal  and 
moving  tiie  oootnd  lever  into  the  neit  higher 
•peed. 

Whenever  Hie  mtf^e  labors  or  slowB  down 
due  to  heavy  pulling,  shift  into  a  lower  speed. 
To  do  this,  push  the  clutch  pedal  down  far 
enough  to  release  the  clutch  and  shift  quickly 
into  the  next  lower  gear  before  the  Touma- 
pull  loeee  faeadway.  1>o«ible-dutdhiti|f  it 
wutnally  neceeMny  in  tiiia  operatkni  to  avoid 

Keep  tile  eim^ne  qwed  up  wheo  liitf  I  lug 
hato  a  lower  ipeed,  ae  tiie  engine  must  run 
ftnter  when  pulling  in  lower  gear. 

When  coaating  down  MSk,  leaver  iSnm  ttana- 
nijanon  in  gear  and  the  clutch  engaged*  Sud** 
den  engagement  of  the  dutch  under  tfaia 
condition  ia  undeairaMe. 

Do  not  fide  the  dutdi  pedid.  Any  prcwturo 

put  on  the  clutch  pedal  lessena  tile  engage- 
ment of  the  Clutch  and  tends  to  create  clutch 
•Uppege. 

When  shiftily  gears,  always  make  sure 
that  the  gears  are  in  full  mesh  by  moving  the 
shift  lever  fully  into  its  position. 

The  design  of  the  transmission  insures  posi- 
tive engagement  with  ease  in  shifting.  If  the 
gears  become  difficult  to  shift,  an  inspection 
should  be  made  to  determine  the  cause.  (Re- 
fer to  "Trouble  Shooter's  Guide"  at  rear  of 
Repair  Section.) 
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ing  brakes. 

The  steering  clutches  are  controlled  by  means  of  the  two  steering 
diitdi  control  leven  and  the  bnkM  are  contr^ed  by  the  two  brake 

levers. 

The  steering  clutches  are  normally  in  the  engaged  position.  When 
the  steering  clutch  control  levers  are  brought  into  play,  the  clutches  are 
diMOgaced,  thereby  ■ttqyptng  the  flow  oi  power  to  tha  drive  wlieala. 
Therefore,  when  either  steering  clutch  lever  is  moved  back  toward  the 
operator,  the  corresponding  drive  wheel  ceases  to  turn  with  the  opposite 
wheel,  thus  providing  the  steering  action.  By  instantly  opening  up  the 
tiirotde  in  varyiag  amounti  when  ite^inft  liie  eaqwrienced  operator 
can  accurately  control  the  shortness  of  the  turn. 

In  addition  to  using  a  steering  clutch  in  turning,  it  is  necessary 
at  times  to  also  engage  the  otHreapondii^  steering  brake  for  immediate, 
positive  response  and  for  very  short  turns. 

The  brake  control  levers  are  linked  with  the  steering  clutch  controls 
in  such  a  way  that  when  a  clutch  lever  is  pulled  back  to  disengage  a 
dutch)  the  corresponding  brake  lever  is  movod  to  the  rear  witfi  Ihe 
steerii^  dutch  lever.  By  pulling  the  steering  clutch  lever  back  past 
the  disengaged  position  and  to  the  extreme  nar,  the  brake  takes  hold. 
(With  the  brakes  and  steering  clutches  correct^  adjusted,  there  should 
be  a  tM^ef  interval  between  the  point  where  the  steering  dutdi  becomes 
disengaged  and  the  point  where  the  brake  takes  hold.)  The  brakes  can 
be  controlled  independent  of  the  steering  clutches  by  pulling  back  the 
brake  levers  alone. 

The  steering  clutches  are  actuated  by  over^oenter  linkegsa  and  the 
operator  must  therefore  re-engage  the  clutch  by  pushing  the  control  lever 
forward  into  the  normal  engaged  position  to  straighten  the  machine  out 
after  havii^[  made  tibe  derired  turn,  the  steering  clutdi  levers  toggle 
over-center  with  a  fair  amount  of  pressure  when  properly  adjusted. 
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OPERATING  INSTRUCTIONS 


For  normal  steering  the  left  steering  clutch  control  lever  should 
be  pulled  back  toward  the  operator  to  turn  to  the  left,  and  the  right 
steering  clutch  lever  should  be  pulled  back  to  turn  to  the  right.  Pull  the 
control  levers  to  the  extreme  rear  to  apply  the  brakes  for  short  turns 
or  for  immediate  response  to  the  movement  of  the  control  levers. 

When  the  machine  is  coasting,  applying  the  hydraulic  Scraper 
brakes  to  hold  back  the  Scraper  also  usually  helps  in  bringing  about 
the  desired  response  to  the  movement  of  the  clutch  levers. 

In  traveling  down  steep  hills  where  the  loaded  Scraper  is  tending 
to  push  the  Tournapull  and  is  being  held  back  by  the  compression  of 
the  engine,  the  operator  should  be  alert  for  any  tendency  of  the  Tourna- 
pull to  "cross-friction".  By  "cross-friction"  is  meant  the  tendency  of  the 
machine  to  turn  opposite  to  the  direction  it  normally  does  when  releasing 
a  steering  clutch.  The  reason  for  this  action  is  that  when  the  loaded 
Scraper  is  pushing  and  the  speed  of  travel  is  being  held  back  by  the 
compression  of  the  engine,  releasing  a  steering  clutch  will  tend  to 
speed  up  the  corresponding  drive  wheel,  rather  than  slow  it  down, 
giving  an  action  opposite  that  which  is  obtained  under  normal  condi- 
tions when  traveling  forward  under  the  power  of  the  engine. 

Steering  under  the  above  conditions  can  usually  be  accomplished 
by  releasing  the  right  steering  clutch  to  turn  to  the  left  and  releasing 
the  left  steering  clutch  to  turn  to  the  right — exactly  opposite  the  manner 
in  which  steering  is  normally  accomplished.  This  is  known  as  "cross- 
frictioning."  Applying  the  steering  brake  on  the  side  opposite  the  steering 
clutch  that  is  disengaged  often  helps  to  bring  about  the  desired  response. 

However,  because  of  the  confusion  and  safety  hazard  that  is  likely 
to  result  when  steering  by  "cross-frictioning",  especially  with  inexperi- 
enced operators,  it  is  a  good  practice  to  operate  the  machine  in  such  a 
manner  that  the  necessity  for  "cross-frictioning"  is  avoided  as  much  as 
possible.  In  other  words,  when  traveling  down  hill  with  a  fully  loaded 
Scraper,  shift  into  lower  gear  and  apply  the  Scraper  brakes  in  order  to 
keep  the  machine  under  control.  Operate  the  engine  with  the  throttle 
only  partially  opened  in  order  to  have  sufficient  reserve  engine  speed 
to  pull  the  machine  around  when  turning  by  instantly  opening  up  the 
throttle. 

By  operating  the  machine  in  this  manner,  the  tendency  for  the 
machine  to  "cross-friction"  when  going  downhill  can  be  eliminated,  and 
the  Tournapull  can  be  steered  in  the  conventional  manner. 

An  operator  will  learn  from  experience  how  the  Tournapull  re- 
sponds to  the  movement  of  the  control  levers.  Until  such  time  as  he  is 
sure  of  himself,  he  should  avoid  traveling  and  steering  over  hazardous 
terrain. 

A  precaution  to  watch  when  steering  is  to  avoid  turning  so  short 
that  the  drive  tires  strike  the  yoke.  This  practice  not  only  causes  un- 
necessary damage  to  the  tires  but  also  subjects  the  yoke  to  undue  side 
strains  and  places  harmful  shock  loads  on  the  teeth  of  the  final  drive 
gears  and  pinions. 
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The  Tournapull  is  equipped 
with  mechanical  steering  brakes 
for  die  drive  wheels  and  hydrau- 
lic brakes  on  the  Scraper  wheels, 
either  or  both  of  which  can  be 
used  tor  slowing  down  of  stop- 
ping the  machine. 


APPLYING  THE 


OPIRAtlON 


BRAKES 


It  depends  largely  upon  the  operator  M  to  which  of  these  brakes 
are  used  for  slowing  down  and  making  normal  stops.  It  should  be 
kept  in  mind,  however,  that  the  main  purpose  of  the  steering  brakes 
is  for  steering  and  that  the  hydraulic  brakes  can  be  used  only  for  slowing 
down  or  stopping.  Therefore,  when  it  is  necessary  to  apply  the  brakes 
to  slow  down  the  machine  and  also  have  the  steering  brakes  free  for 
steering  purposes,  the  hydrauUe  brakes  diould,  «rf  course,  be  used. 

For  sudden,  abrupt  stopping,  the  combined  use  of  both  the  steering 
brakes  and  the  hydraulic  brakes  is  sometimes  required,  especially  when 
the  Scraper  is  fully  loaded.  Also,  in  case  of  an  emergency,  a  very  ef- 
fective method  of  stopping  is  to  supplement  the  power  of  the  brakes  fay 
dropping  the  Scraper  blade  to  the  ground. 

When  traveling  with  a  loaded  Scraper  down  long  steep  inclines 
vdatii  might  cause  over-heating  of  Hie  brakes  or  when  operating  over 
hazardous  terrain,  tike  blade  can  be  lowered  to  the  ground  and  dragged 
down  the  hill  to  serve  as  a  brake,  providing  that  the  haul  road  is  not 
paved  or  strewn  with  large  rocks,  boulders,  etc.,  which  would  be  in- 
jurioiM  to  the  blade  and  bottom  of  the  Scraper. 

Always  apply  the  brakes  or  lower  the  blade  to  the  ground  to  hold 
the  Tournapull  back  when  going  down  a  steep  hill.  Otherwise  the  ma- 
chine might  roll  at  faster  than  normal  speeds,  causing  a  safety  hazard  and 
also  causing  the  engine  to  turn  over  faster  titon  governed  speed,  dMreby 
adding  unnecessary  abuse  to  the  engine. 

To  apply  the  hydraulic  brakes  to  the  Scraper  wheels,  depress  the 
brake  pedal  with  Ibe  foot  Since  most  operators  operate  the  foot  tiirottle 
with  the  right  foot,  leaving  tiie  left  foot  free  for  use  on  the  flywheel  clutch 
pedal,  the  operator  must  remove  his  right  foot  from  the  foot  throttle  to 
depress  the  brake  pedal  in  applying  the  brakes.  Inasmuch  as  the  operator 
should  at  all  times  have  one  foot  on  the  foot  tibrottle  in  order  to  have 
control  over  the  machine,  it  is  important  that  tiM  left  foot  be  placed  on 
the  foot  throttle  before  the  right  one  is  removed  for  applying  the  brakes. 
(The  dual  foot  throttles  make  this  action  possible) 

To  apply  tiie  steering  brakes  for  slowing  down  or  stopping,  pull  the 
brake  control  levers  to  the  rear.  Movement  of  the  brake  levers  in  this 
case  should  be  independent  of  the  steering  clutch  levers — ^not  with  the 
clutch  levers  as  is  done  when  steering. 

For  instructions  for  lowering  the  blade  to  the  ground  to  serve  as 
a  brake,  refer  to  the  instructions  for  controlling  the  Samper  on  tiie  fol- 
lowing page. 
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SECTION 


OONIIOUINO  SCRAKR 
WITH  POWBT  CONTROL  UNIT 

TbB  Sender  is  coitroUed  by  maaxa 
of  llie  Power  Control  Unit  m  ft»  rear 
of  llie  ToumapuU. 

The  longer  control  lever  controls 
the  raising  and  lowering  of  the  bowl. 
Moving  the  lever  toward  the  center  of 
fbe  Tournapull  (to  the  left)  engages 
the  right  clutch  and  raises  the  Scraper 
bowL  Returning  the  lever  to  neutral 
position  applies  the  brake  to  the  cable 
drum  and  holds  the  bowl  in  the  raised 
podtioci. 

Moving  tike  longer  control  lever 
away  from  the  center  of  the  Tourna- 
pull (to  the  right)  releases  the  brake 
from  the  cable  drum  and  c^owi  the 
bowl  to  lower.  Returning  the  lever  to 
neutral  position  applies  the  brake  to 
the  cable  drum  and  holds  the  bowl  at 
tile  kfvel  to  wliidi  it  was  lowered. 

The  Onorter  Power  Cootrcd  Unit 
control  lever  controls  thtt  apron  and 
tailgate.  Moving  the"  lever  toward  the 
center  of  the  Tournapull  (to  the  left) 
engages  tike  left  dutch  and  raises 
the  apron.  When  the  apron  is  raised 
to  its  full  height,  the  tailgate  is  then 
pulled  forward  and  the  tailgate  re- 
turn springs  inride  tiie  springpipe  are 
compressed.  Returning  the  control 
lever  to  neutral  position  applies  the 
brake  to  tiia  cable  drum  and  holds  the 
apron  and  tailgate  in  tiie  position 
desired. 

Moving  the  control  lever  away 
from  the  center  of  the  Tournapull 
(to  the  right)  rdeases  tiie  brake  from 
tike  cablo  drum,  allowing  the  tailgate 
return  springs  to  return  the  tailgate 
to  its  o|iginal  position  at  the  rear  of 
til*  Scraper  bowl,  and  also  permits 
tike  apron  to  lower. 
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THf  OKRATINO  CYOE 


The  operating  cycle  of  the  Touraapull  Scraper  includes  the  opera- 
tions of  loading  hauling,  unlocMlKiic  or  ■praadiiift  and  rttumlng  to  the 
cut^  aa  illustrated  Irelow. 

Tbe  power  for  eadi  of  tlieae  e|Nttatioas  is  mpfilsed  by  1b»  Tduma- 
puU  eiii^iiie< 

The  TournapuU  is  usually  assisted  by  a  pusher  tractor  in  loading. 
However,  in  hauling,  spreading,  and  returning  to  the  cut*  the  Tourzuipull 

operates  without  the  aid  of  a  pusher. 

The  Power  Control  Unit,  in  controlling  the  working  parts  of  the 
Scraper,  either  spools  or  twspools  tfis  caUe  on  or  off  Hbtt  cttdo  dniaM^ 
depending  upon  the  movement  of  the  control  levers  by  the  operate. 

The  operating  cy^e  is  e(spkdned  below. 


1.  To  load  the  Scraper  enter  the  cut  with  the  tailgate  at  the  extreme  rear  of 
llle  bowl  and  with  the  apron  raised  four  to  eight  inches  above  the  blade.  Release 
the  hoist  brake  and  lower  the  blade  into  the  grpund  to  the  desired  depth.  As  the 
Scraper  is  moved  forward  thc  biwla  CUtl  iatO  tlw  gfOUtld  IBid  tiM  dift  !•  fOfOtd 
up  into  the  Scraper  bowl. 


2.  As  the  bowl  is  being  filled  the  material  will  roll  track  agaiiMt  the  taUflit* 

and  forward  against  the  apron,  thereby  assisting  in  closing  the  apron.  When  the 
bowl  is  filled  release  the  Power  Control  Unit  dump  brake  to  close  the  apron  and 
at  the  same  time  engage  the  hoist  clutch  and  raise  the  bowl  one  or  two  inches  above 
the  BwCMe  of  tiie  grmmd. 
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OPERAflNG  INSTRUCTIONS 


3.  After  pulling  the  Scraper  ahead  a  few  feet,  spreading  the  material  which 
was  in  front  of  the  blade,  raise  the  bowl  to  the  desired  traveling  position  and  pro- 
ceed to  the  fill.  The  bowl  should  be  carried  at  a  hc^it  tbat  will  keep  ttw  Toitrna- 
pull  motor  level  or  raised  slightly  at  the  front. 


4.  Upon  arriving  at  the  fill  raise  or  lower  the  blade  to  the  desired  depth  of 
spread.  Raise  the  apron  to  its  full  height  by  engaging  the  dump  clutch,  allowing 
the  dirt  to  fall  out.  Shake  any  sticky  material  from  the  back  of  the  apron  by  re- 
leasing the  brake,  dropping  the  apron  about  twelve  inches,  and  then  immediately 
engaging  the  clutch  to  raise  the  apron  again.  Repeat  this  procedure  in  sticky  ma- 
terial  if  naesnuy. 


5.  After  the  dirt  has  fallen  out  with  the  apron  raiMd,  n»<«ngiiB«  tin  PMm 

Control  Unit  dump  dutch,  thereby  pulling  the  tailgate  forward  to  eject  the 
remainder  of  the  load.  Pull  the  tailgate  forward  approximately  12  "  at  a  time  and 
then  allow  it  to  return  a  few  inches  before  pulling  it  forward  again.  When  the 
bowl  is  completely  emptied  release  the  Power  Control  Unit  dump  brake,  allowing 
the  tailgate  return  springs  inside  the  springpipe  to  return  the  tailgate  to  its  rear 
pocHion  and  also  lowfering  tbt  apioti  about  tSx  or  eight  inches.  The  Scraper  is  now 
in  traveling  poeitioa. 
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APRON  RAISED 
6  TO  12  INCHES 


LOADING 

Although  the  Trmnttitnill 

has  sufficient  power  and  trac- 
tion in  most  types  of  soil  to 
load  llie  Scraper,  the  me  of 
a  pusher  tractor  to  assist  in 
loading  is  recognized  by  both 
the  manufacturer  and  user 
alike  at  one  of  tbe  nei.  awit'Mii 
for  ToumapuU'Scraper  opera- 
tioDu 

'       The  reasons  that  the  as- 
sistance of  a  pusher  tractor  is 
required  m  loading  are  that  it  makes  possible  larger  loads,  reduces 
loodiiif  time  and,  laat  but  not  htmUt,  it  Imogibium  itammnjemhty  fbt  life 
of  the  traction  tim.  Purf»er  loading  also  lengHwns  Toumapull  life. 

The  pinlier  tractor  as  referred  to  above  ii  a  tractor  equipped  with 
an  Angledozer  or  Bulldozer,  which  assiata  tbe  Tournapull  in  loading  by 

pushing  against  the  pusher  block  on  the  rear  of  the  Scraper.  Because  of 
the  size  of  the  Scraper  and  the  horse-power  required  to  fully  load  it, 
it  ie  recommended  that  nothing  anudkr  tiian  a  Catari^ltf  D7  Traetor 
be  used  in  pushing;  but  a  CaterpiUar  D8  traetor  or  tractor  of  nmilar 

size  is  preferred. 

To  load  the  bowl  of  the  Scraper  and  fully  utilize  its  capacity,  enter 
the  cut  with  the  tailgate  in  the  extreme  rear  position  and  with  the  apron 
raised  approximately  6  to  12  indtes. 

Move  forward  with  the  pusher  tractor  pushing  and  lower  the  blade 
into  the*  ground,  allowing  it  to  penetrate  to  the  d^ired  <tepdk  Keep 
the  apron  loar,  leaving  an  openibag  just  large  enough  for  the  dirt  to 

enter,  but  not  so  low  as  to 
cause  the  dirt  to  bank  up  in 
£ront  of  tlie  blade. 

Loading  is  normally  done 
with  botb  tiie  Toumapull  and 
pusher  tractor  operating  in 
first  gear.  In  tlus  operation, 
tiie  Toumapull  should  not  be 
operated  at  wide  open 
throttle.  Let  the  pusher  trac- 
tor do  the  greater  amount  of 
wwk.  Thia  will  aiabte  the 
Toumapull  operator  to  opea 
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up  the  throttle,  if  needed,  to 
straighten  the  machine  out  of 
a  turn  or  "Jack  knife**,  and 
will  also  reduce  tire  and 
mechanical  wear.  It  is  highly 
important  that  the  Tourna- 
poll  and  tractor  move  al<mg 
together  in  a  straight  line. 
Avoid  spinning  the  Tourna- 
pull  drive  tires  during  the 
loading  process. 

As  the  Toumapull  and 

tractor  move  forward,  loading 
the  dirt  into  the  bowl,  the 

material  will  fall  forward  against  the  apron  as  well  as  back  against  the 

When  the  Scraper  is  fully  loaded,  lower  the  apron  and  raise  the 
blade  an  inch  or  two  above  the  surface  of  the  ground.  Travel  several 

feet  before  raising  the  blade  to  a  higher  position.  This  will  spread  the 
loose  material  in  front  of  the  blade  and  thereby  leave  the  cut  smooth 
to  pull  in  and  out  of. 

The  operator  of  the  pusher  tractor  should  ease  the  'Dozer  bowl 
up  to  tiie  pusher  Uock  oh  tiie  rear  of  tiie  Scraper  when  makii^;  contact 

to  start  pushing.  The  pusher  tractor  should  not  stop  pushing  until  the 
blade  has  been  raised  out  of  the  ground  and  the  Toumapull  operator 
has  shifted  into  traveling  gear. 

Extreme  care  should  be  used  to  prevent  the  'Dozer  blade  from  con- 
tacting the  rear  tires  and  possibly  cutting  them.  The  operator  of  the 
pudier  tractor  stioutd  try  to  avoid  raising  the  rear  tires  off  tile  groimd. 

A  pulling  tractor  is  sometimes  used  instead  of  a  pushing  tractor  in 
loadxng. 


If  possible,  arrange  the 
work  so  that  loading  can  be 

done  while  traveling  down 
hill  and  in  the  direction  of 
travel.  Extra  yardage  can 
sometimes  be  obtained  by 
leaving  a  ridge  about  3  feet 
wide  between  successive  cuts 
when  loading.  Straddling  this 
ridge  on  the  next  trip  makes 
it  possible  to  obtain  larger 
loads  in  less  time. 
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DOWNHILL  FOR  MAXI- 
LOADS 


I  O  H 

TRAVELING  TO  THE  FILL 

Traveling  to  the  fill  with 
a  loaded  Scraper  is  done  in 
the  highest  gear  possible,  de- 
pending upon  the  condition  of 
the  haul  roads.  Inasmuch  as 
maintenance  of  haul  roads  is 
<»ie  of  tiie  important  parts  of 
efficient  TournapuU  opera- 
tion, Tournapull  jobs  are 
usually  such  that  traveling  to 
the  fill  can  be  doo»ib  IcnbIIi 
gear. 

Ruts,  soft  tftOttf  or  holes  in  the  haul  roads  call  for  reduced  speeds 
and  unnecessary  gear  shifting.  Good  haul  roads  not  only  make  possible 
increased  speeds  but  also  reduce  the  wear  and  tear  on  the  equipment. 

When  traveling  to  the  fill,  the  bowl  of  the  Scraper  should  be  carried 
fairly  close  to  the  ground  but  high  enough  to  dear  any  objects  on  the 
haul  road  without  having  to  continually  raise  and  lower  the  bowl. 
When  carried  at  this  height,  the  Tournapull  engine  will  normally  be 
in  a  level  position  or  only  slightly  raised  at  the  front.  With  the  Tourna- 
pull engine  lower  in  ffont^  d^cult  steering  would  be  experienced. 

Carrying  the  Scraper  bowl  comparatively  close  to  the  ground  pre- 
vents danger  of  upsetting  the  Scraper.  It  also  prevents  traveling  witii 
the  pushbeam  stops  together  which  might  cause  breakage  of  the  hoist 
cable  or  upsetting  the  Scraper  when  making  short  turns  to  the  left 
Provide  several  inches  of  clearance  between  the  pushbeam  stops  at  all 
times  when  traveling. 

When  turning  sharply  to  the  r^t  or  left,  tiie  operatm-  should  be 
careful  not  to  damage  the  drive  tires  by  brii^ing  them  into  contact  vntil 

the  Scraper  yoke. 


SECTION 

UNLOADING  OR 
SPREADING 

Spieadii^  is  usually  done 
in  the  ^a^^aeat  gear  possible. 

This,  of  course,  is  dependant 
upon  material  and  conditions. 
Keep  moving  when  unloading 
—do  not  st<^ 

Upon  arriving  at  tiie  fill 

with  the  loaded  Scraper, 
either  raise  or  lower  the  bowl 
as  requirad  to  give  the  defrired 

thickness  of  wpnad.  Then  engafs  the  Power  Control  Unit  1^  dutch, 

raising  the  apron  to  its  full  height  and  allowing  the  dirt  in  the  apron 
to  fall  out.  When  the  apron  reaches  its  full  height,  disengage  the  clutch 
and  release  the  brake,  allowing  the  apiron  to  drop  about  twelve  inches. 
Then  immediately  engage  the  clutch  and  raise  the  apron  again.  If  op- 
erating in  sticky  material  it  may  be  necessary  to  repeat  this  operation 
once  or  twice  to  dislodge  the  dirt  from  the  back  side  of  the  apron.  After 
the  dirt  has  fallen  out  of  the  apron  n-eagagB  the  dutdl  and  bring  the 
tailgate  forward  about  twelve  inches  at  a  time,  letting  it  move  back  a 
few  inches  after  each  forward  movement,  until  the  bowl  is  empty.  If 
possible,  stop  the  forward  movement  of  the  tailgate  just  before  the 
tailgate  sUdim  sheave  housing  above  the  springpipe  reaches  the  stop 
block  at  the  rear  of  the  diannel  in  which  it  slides. 

It  starting  a  new  sfvead,  the  blade  should  be  lowered  slightly  as 
the  rear  wheels  come  up  onto  the  dirt  that  is  ejected,  in  order  to 

maintain  an  even  depth  of  spread. 

The  operator  should  be  careful  not  to  force  the  load  out  too  rapidly, 
as  this  causes  unnecessary  strain  on  the  tailgate  and  cable.  Also,  it  might 
cause  the  dirt  to  stack  up  in  front  of  ^  blade,  thereto  adding  additional 
draft  on  the  TournapuU.  As  the  tailgate  nears  its  forward  position  and 
the  load  decreases,  it  is  ad- 
visable to  use  less  pressure  on 
the  Power  Control  Unit  con- 
trol lever,  unless  the  pressure 
is  actually  required  to  pull 
the  tailgate  forward.  By  ex- 
erting less  pressure  as  the 
:tailgate  nears  its  forward  po- 
sition, the  clutch  would  slip 
rather  than  the  cable  br^ric^ 
in    event   the  tailgate 
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SO  far  forward  that  the  tailgate  sliding  sheave  strikes  against  the  stop 
block  at  the  rear  of  the  channel  abov»  tiM  aprinspipe.  Rmnember,  how- 
ever, that  the  clutch  should  not  be  allowed  to  slip  during  operation  un- 
less this  extreme  forward  position  is  reached,  and  in  this  case  it  is  done 
only  to  prevent  cable  breakage.  The  operator  shduld  always  disengage 
the  clutch  immadialiiiir  vAumtrnvtst  llie  taUgate  sliding  sheave  strikes  the 
stop  block. 

When  the  Scraper  is  completely  emptied,  return  the  tailgate  to  its 
rear  pontiecv  and  knver  Hie  apron.  Then  raise  the  bowl  to  the  derired 

traveling  position  and  return  to  the  cut  The  operator  should  at  no 
time  return  to  the  cut  with  the  apron  raised  and  the  tailgate  in  the 
extreme  forward  position,  because  cable  breakage  wouM  occur  when 
tttrafaig  or  when  traveling  over  unlevel  ground. 

RETUKNING  TO  THE  CUT 

Returning  to  the  cut  is  done  in  as 
high  a  gear  as  possible,  depending  on 
tiw  eolidition  of  the  haul  road.  Effi- 
cient Tooraapun  operation  is  depend- 
ant upon  good  haul  roads  and  it  is 
therefore  important  that  the  haul 
roads  be  maintained  to  permit  retimi- 
ing  in  high  gear. 

When  returning,  the  bowl  dxwld  be 
carried  at  a  heii^  that  will  keep 
the  Tournapull  motor  level  or  with 
the  front  slightly  raised.  Never  carry 
the  bowl  so  low  that  it  will  not  clear 
rocks  or  obstructions  ki  the  path  of 
travel.  Carrying  the  bowl  reasonably 
low  to  the  ground  prevents  upsetting. 

Always  allow  several  inches  clear- 
ance between  the  pudibeani  stops. 
This  will  prevent  cable  breakage  when 
traveling  over  rough,  unlevel  ground 
and  when  turning. 

It  is  sometimes  advisable  to  moodi 
up  the  haul  road  with  the  empty 
Scraper  by  dragging  the  blade  on  the 
ground.  With  the  apron  raised  and 
the  tailgate  within  approximately  8" 
of  the  extreme  forward  position,  an 
action  similar  to  that  of*  a  'Dozer  or 
grader  is  obtained.  The  tailgate 
should  never  be  in  the  extreme  for- 
ward position  during  this  operation  or 
cable  breakage  mii^t  occur  when 
traveling  over  unlevel  ground  and 
when  turning. 
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DRAGGING   HAUL  ROAD  ON 
URN  TRIP 


OPERATION 


MAINTENANa  OF 
HAUL  ROADS 

One  of  the  racpiirainents  for  efficient 
Tournapull-Scraper  operation  is  smooth, 
well  maintained  haul  roads  that  will  permit 
tmvid  in  high 

Midiitenaaee  of  roadt  and  patndling  to  throw  off  large  boidden, 

etc.  pay  big  dividends  in  the  way  of  production,  reduction  in  wear  and 
tear  on  the  machine,  and  tire  conservation.  Maintained  haul  roads  also 

add  to  the  riding  comfort  of  the  operator. 

Night  operation  increases  the  need  for  road  maintenance. 

It  depends  partly  on  the  job  and  available  equipment  as  to  the 
type  of  equipment  that  should  be  used  for  maintaining  the  haul  roads. 

Motor  graders  are  normally  very  effective  tools  for  this  kind  of  work. 

On  some  jobs  motor  graders  are  used  in  finishing  and  on  these 
jolM  liia  grader  can  be  used  intennittently  for  maintaining  the  haul  roads. 

On  other  jobs  where  the  haul  roads  are  <rf  omwiderable  length  or 
where  soft  conditions  prevail,  the  constant  use  ot  a  grader  in  maintaining 
the  roads  will  pay  dividends. 

T)ozers  and  Scrapers  are  also  effective  tools  for  use  in  connection 
with  road  maintenance. 

The  Tournapulls  and.  Scrapers  themselves  can  be  used  in  maintain- 
ing Hie  haul  roads  by  following  the  practice  of  lovraring  liie  Scraper 
blade  to  the  ground  and,  with  the  tailgate  pulled  forward  to  within 
approximately  8  inches  of  its  extreme  forward  position,  dragging  the 
haul  road  on  the  return  trip.  With  the  tailgate  in  this  position,  an  action 
similar  to  that  ot  a  'Dozer  is  obtained.  Tbi»  practice  does  not  need  to 
be  followed  on  each  return  trip,  but  only  often  enou0i  to  keep  the 
haul  road  in  good  shape. 

Travel  at  high  speeds  over  rough,  bumpy,  haul  roads  subjects  the 
medianical  parts  of  the  ToumapuU  tonmdue  abuse,  endangering  the  life 
a£  gears,  bearings  and  other  mechanical  parts  of  the  machine.  Travel  over 
riiarp  rock^  stones^  etc.  ia  likely  to  cause  injury  to  the  tires. 

Inasmuch  as  dusty  haul  roads  necessitate 
reduced  hauling  speeds  for  the  sake  of  safe- 
ty, the  practice  (rf  oiling  or  sprinkling  the 
haul  roads  is  often  resorted  to  in  order  to 
increase  production.  In  cases  of  this  kind, 
the  cost  of  sprinkling  or  oiling  can  often  be 
asregarded  in  view  of  llie  additional  yard- 
age that  will  result  from  tiie  increased  haul- 
ing speeds. 
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PULL  TAILGATE  AHEAD 
PROX.  12"  AT  A  TIME 


AP. 


DONT  SPREAD  TOO  THIN 


OPERATION 


HANDLING  SPECIAL  MATBHALS 

Wet  or  Sticky  Materials 
When  operating  in  wet  or  sticky  ma- 
terial diffici^  may  be  caqwrieaoad  m  loi- 
loading  or  spreading  unleat  ositaio  pracau- 
tions  are  observed. 

When  unloading  do  not  stop  or  try  to 
make  too  ti^  a  ^iMad.  Kaep  Hm  bowl 
high  enough  to  allow  the  material  to  pass 
under  the  Scraper.  Material  not  having 
rocwa  «Doiifi^  to  pass  under  the  Scraper  will  roll  up  inside  tile  bowl  into 
a  aotid  mass  that  will  be  difficult  for  the  tailgate  to  ajact 

Do  not  try  to  force  the  load  out  too  fast  as  that  too  will  cause  llie 
material  to  roll  up  in  front  and  might  result  in  cable  breakc^e. 

ScMnetimes  the  eooditiotk  of  the  mateiial  in  the  fill  k  ao  muddy 
and  sticky  that  it  is  necessary  to  uae  a  tractor  to  puah  tile  Toumap«iU 
during  the  unloading  procedure. 

For  best  results  in  unloading  wet  or  sticky  material,  bring  the 
tailgate  fcn-ward  about  twdve  inches  at  a  time.  After  each  forwwxl 
movement  permit  the  tailgate  to  return  approximately  six  inches,  allow- 
ing the  material  inside  the  bowl  to  settle  back  and  loosen  up.  Repeat 
this  operation  until  the  bowl  is  emptied. 

Loose  Sand 

Because  of  the  tendency  of  loose  sand  to  float  ahead  in  front  of 
the  blade  rather  than  entering  the  bowl  when  loading,  the  following  pro- 
cedure ittiotdd  be  used  when  loading  loose  sand. 

Start  to  load  with  the  apron  raised  6  to  12  inches  and  with  the 
tailgate  in  the  rear  position.  Move  forward  with  the  blade  in  the  ground, 
loading  in  the  conventional  manner  with  a  pusher  tractor  assisting  in 
loading.  When  the  bowl  has  become  approodmatety  half  filled,  lower 
the  apron  into  the  pile  of  sand  that  will  have  stacked  up  in  front  of  the 
blade  and  then  raise  the  bowl  approximately  2  or  3  inches.  Then,  while 
moving  forward,  release  the  hoist  brake,  permitting  the  bowl  to  drop 
about  3  to  4  inches.  This  will  f<M«e  more  sand  up  into  the  bowl.  By 
repeating  this  operation  the  Scraper  can  usually  be  fully  loaded. 

The  above  method  of  raising  and  lowering  the  bowl  to  obtain  a 
load  is  sometimes  rdfored  to  as  "pumping  in  a  loadT*.  When  lowering 
the  bowl  in  this  operation,  do  not  leave  the  hoist  brake  released  long 

enough  to  allow  the  cable  to  become  slack 
on  the  drum  as  that  would  cause  imneces- 
sary  caMe  we«*  and  posnbtecable  breakage. 

In  unloading  loose  sand,  make  the  spread 
as  thin  as  possible.  This  will  give  better 
compaction  and  will  make  traveling  over 
the  fiU  less  difficult 

Reduced  tire  pressures  are  often  neces- 
sary for  best  performance  in  loose  sand. 
(Refar  to  tke  inflation  instrucdoos.) 


RAISE  AND  LOWER  BLADE  TO 
PUMP  IN  LOAD 
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CK  UP  M^ILE  LOWERING 
ION  AND  RAISING  BLADE 


Gravel 

When  loading  gravel,  it  may  be  nec- 
e^ary  to  follow  a  procedure  similar  to 
that  for  loAding  loote  sand  is  oider  to 
obtain  a  full  load.  However,  little  diffi- 
culty should  be  experienced  except  occa- 
sional failure  of  the  apron  to  completely 
dose  due  to  interfamce  by  large  stones, 
resulting  in  a  partial  loss  of  the  load. 

II  encountered,  this  difficulty  may  be 
overcome  by  backing  up  a  few  inches 
and  at  the  same  time  lowering  the  apron 
and  raising  the  bowl.  As  the  bowl  is  raised,  the  apron  wiU  usually  drop 
into  the  completely  closed,  carrying  position. 

To  prevent  deaoA^tiig  the  tittm,  avoid  striking  target,  sharp  rodcs  or 
stones  and  avoid  tire  slippage  as  much  as  posdble.  Also  keep  the  tires 
inflated  to  the  pressures  recommended  for  operation  in  this  type  of 
material.  (Refer  to  tire  inflation  instructions.) 

targe  Rodcs  and  Sfumpt 

Rocks  and  stumps  that  are  too  large  for  the  Toumapull  and  the 
Scraper  to  pass  over  can  be  loaded  into  the  Scraper  easily  by  proper 
handling  of  the  Unit  as  follows. 

Witii  tlui  afMron  reused  and  the  tailfate  in  tiie  rear  pontion,  move 
the  machine  forward,  heading  the  ToumapUll  straight  toward  the  rock 
or  stump.  Just  before  it  reaches  the  object  turn  sharply  either  to  the 
rif^  <u  to  the  left  and  start  to  move  past  the  object  along  either  side. 
When  the  drive  wheels  of  the  Toumapull  have  moved  up  alongside  the 
object,  turn  the  Toumapull  sharply  toward  the  rock  or  stump  and  at  the 
same  time  lower  the  blade  to  the  ground.  By  turning  in  this  manner 
the  Toumapull  drive  wheds  wfll  jmsa  around  the  object  but  the  blade 
will  swing  in  behind  it  At  this  point  turn  the  Toumapull  back  into 
its  original  direction  of  travel  and  with  the  rock  or  stump  between  the 
drive  wheels  and  the  blade,  pull  forward,  loading  the  object  into  the 
bowl  of  the  Scraper. 

It  is  sometimes  necessary  to  load  a  little  dirt  into  the  Scraper 
after  the  object  is  loaded  in  order  to  push  the  object  far  enough  into 
the  bowl  to  allow  the  apron  to  close. 

To  unload  the  rock  or  stump  use  the  regular  unloading  procedure. 
If  in  unloading,  a  large  rock  should  be 
tilted  up  inside  the  bowl  so  that  it  will 
not  pass  luider  ^e  apron,  it  is  necessary 
to  rettim  the  tailgate  to  the  rear  to  allow 
the  rock  to  settle  back  to  its  flat  position 
before  pulling  the  tailgate  ahead  again. 
After  the  object  has  fallen  out  through 
the  apron  opening,  turn  the  Toumapull 
and  back  up  so  that  the  drive  wheels  will 
not  hit  the  object  when  pulling  away. 
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DOING  SPECIAL  JOBS 
Making  Side-Hill  Cuts 

In  making  side-hill  cuts,  the  cut 
is  usually  first  opened  up  or  started 
by  means  of  LeTourneau  'Dozers 
or  similar  tools.  The  Tournapulls 
and  Scrapers  can  then  continue 
with  the  cut  after  a  level  shelf  has 
been  built  upon  which  they  can 
operate. 

Always  keep  a  side-hill  cut  low 
next  to  the  bank  and  high  on  the  outside.  The  result  will  be  a  neat, 
easily  controlled  slope  with  a  minimum  of  finishing  necessary. 

To  make  the  side  of  the  cut  slope  down  at  the  desired  angle,  follow 
the  practice  of  "stepping"  in  away  from  the  bank  or  slope  with  each  suc- 
cessive depth  of  cut,  as  is  outlined  in  the  following  instructions  for  mak- 
ing through-hill  cuts.  Also,  if  finishing  the  slope  with  the  Tournapull, 
perform  the  finishing  operation  as  the  work  progresses  as  per  the  in- 
structions on  the  following  page. 

The  operator  should  be  careful  when  operating  on  soft  shoulders 
with  a  loaded  Tournapull  because  of  the  danger  of  running  or  sliding 
off  over  the  edge  of  the  bank  or  shoulder.  It  is  a  good  practice  to  stay 
in  at  least  a  foot  or  two  from  the  edge  where  possible  unless  you  are 
sure  of  good,  solid  footing. 

Making  Through-Hill  Cuts 

In  making  through-hill  cuts,  always  keep  the  cut  low  next  to  the 
slopes  or  sides  of  the  cut  ana  high  in  the  center.  This  will  help  main- 
tain better  slopes  and  also  make  the  loads  larger  and  more  uniform. 

Plan  the  work  so  that  the  sides  of  the  cut  slope  down  at  the  desired 
angle.  This  can  be  done  by  "stepping"  in  away  from  the  bank  or  slope 
with  each  successive  depth  of  cut,  just  enough  to  cause  the  slope  to  taper 
down  at  the  desired  angle.  The  slope  can  be  finished  by  'Dozer,  Scraper, 

or  by  other  accepted  methods  of 
back-sloping.  If  the  slopes  are  not 
too  steep,  they  can  also  be  finished 
by  Tournapulls  and  Scrapers.  If 
finishing  with  the  Tournapull,  the 
slope  should  be  finished  as  the  work 
progresses,  or,  in  other  words,  the 
newly  cut  part  of  the  slope  should 
be  finished  each  time  that  the  un- 
finished part  reaches  a  width  equal 
to  or  nearly  equal  to  the  width  of 
the  Scraper  blade.  (Refer  to  Fin- 
ishing instructions  on  following 
page.) 
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INSTRUCTIONS 


Building  A  Ml 

In  building  a  fill  it  is  highly  es- 
to  kesp  tile  joutikie  or 

shoulders  of  the  fill  higher  than  the 
center.  This  prevents  the  Touma- 
pull  from  sliding  over  the  shoulder 
yrbSis  dumping  eSoie  to  Hm  edge 
and  also  helps  make  the  side  of  the 
fill  slope  at  the  correct  angle  as 
the  fill  is  btdh  up. 

When  the  shoulders  have  reached  grade  level,  the  center  can  be 
filled  quickly  just  before  final  leveling  and  finishing.  Also,  before  closing 
down  the  job  for  the  night  or  for  any  period  of  time,  fill  in  the  low  center 
for  better  dreiaage  ist  event  it  should  rain. 


Finbhing 

Tournapull  drawn  Scr-apers  are  often  used  for  leveling  or  finishing 
airports,  roads,  building  sites,  etc. 

LEVEL  GROUND — For  preliminary  finishing  where  it  is  neces- 
sary to  ddm  off  dirt  in  some  spots  and  fill  in  at  otlien^  the  Tournapull 
and  Scraper  can  be  operated  in  somewhat  the  normal  manner,  picking 
up  part  of  a  load  at  one  spot  and  spreading  it  at  another.  For  final 
finishing,  however,  the  Scraper  tailgate  should  be  brought  fogymcd  to 
within  approximately  8'  of  its  extreme  forward  position  to  give  an  actioit 
similar  to  a  'Dozer  or  grader.  Keep  the  tires  inflated  to  equal  air  {ves- 
sures  or  the  blade  will  cut  low  on  one  side. 

SLOPES — Slopes  that  are  fairly  level  can  be  finished  with  a  Tourn- 
apaU  if  dedred.  F<»  beet  results  and  greatu*  safety,  tlw  slope  shouid  be 
finished  as  the  work  progresses.  In  other  words,  each  time  that  the 
Scraper  has  cut  the  slope  down  far  enough  tq  cause  the  unfinished  part 
of  the  slope  to  equal  the  approximate  width  of  tile  Scrapar  blade,  it 
should  then  be  used  to  finish  the  unfinidied  part  by  running  one  of 
the  Tournapull  and  Scraper  wheels  up  onto  the  slope  with  the  other 
wheels  running  along  the  bottom  of  the  slope.  Then,  with  the  tailgate 
pulled  forward  to  within  appTCfjdmxtely  8"  of  sfei  extreme  forward 
position,  the  machine  can  travel 
along  the  side  of  the  slope,  skim- 
ming off  the  surplus  dirt,  thus  fin- 
idling  the  dope  as  you  go. 

When  finishing,  do  not  attempt 
to  load  the  bowl  on  a  slope  or  the 
dirt  will  fall  to  the  low  side  of  the 
bowl,  causing  that  dde  of  the  Made 
to  cut  deeper  than  the  other  and  as 
a  result  dig  a  ditch  in  the  slope. 
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BOOSTING  PRODUCTION 

Eliminating  Lost  Time 

One  of  the  most  inexcusable  examples  of  inefficiency  on  earthmov- 
ing  jobs  is  that  of  Tournapulls  and  Scrapers  having  to  wait  on  the  pusher 
tractor  when  coming  into  the  cut  to  start  loading. 

To  eliminate  this  lost  time,  it  is  important  that  there  be  a  proper 
ratio  between  pusher  tractors  and  Tournapulls  on  the  job.  In  other 
words,  the  amount  of  equipment  on  the  job  should  be  such  that  neither 
the  Tournapull  nor  the  pusher  tractors  have  to  wait  on  one  another, 
both  keeping  busy  all  the  time.  If  the  pusher  tractor  is  equipped  with 
an  Angledozer  or  Bulldozer,  it  can  of  course  be  used  in  leveling  up  the 
cut  in  event  there  are  lulls  or  moments  of  free  time  between  Tourna- 
pulls and  Scrapers  coming  into  the  cut  to  be  pushed. 

In  coming  into  the  cut,  the  operators  of  the  Tournapulls  should 
give  some  thought  as  to  the  efficiency  of  the  pusher  tractor.  This  effi- 
ciency can  often  be  increased  if  the  operator  of  the  empty  Tournapull 
drawn  Scraper  will  pull  up  alongside  the  pusher  tractor  as  the  pusher 
tractor  finishes  loading  the  one  that  is  already  in  the  cut.  By  doing 
this,  the  pusher  tractor  can  then  pull  over  behind  the  empty  Tournapull 
drawn  Scraper  and  again  start  pushing.  This  eliminates  the  delays  that 
result  when  the  pusher  tractor  must  back  up  or  travel  a  considerable 
distance  to  reach  the  machine  that  is  to  be  pushed. 

By  following  the  above  procedure,  the  pusher  tractor  can  often 
assist  in  loading  three  or  four  Tournapull  drawn  Scrapers  before  the 
end  of  the  cut  is  reached.  It  can  then  turn  around  and  return  to  the 
opposite  end  of  the  cut  and  then  repeat  the  pushing  operations  as  out- 
lined above,  or,  if  the  job  is  such  that  the  Tournapulls  can  load  traveling 
in  either  direction,  the  pusher  tractor  can  turn  around  when  it  reaches 
the  end  of  the  cut  and  then  start  pushing  Tournapull  drawn  Scrapers 
going  back  in  the  opposite  direction. 

Using  The  Rooter 

The  loading  efficiency  of  Tournapull  drawn  Scrapers  in  hard  ma- 
terials can  be  greatly  increased  by  using  a  Rooter  to  break  up  the 
material. 

LeTourneau  Rooters  can  tear  through  such  materials  as  decomposed 
shale,  decomposed  granite,  tough  clay,  boulder  strewn  ground,  black  top. 
etc..  all  of  which  can  be  easily  loaded  into  a  Scraper  if  properly  rooted. 

LeTourneau  Rooters  are  equipped  with  either  three  or  five  teeth 
as  standard. 

The  fewer  the  teeth  the  deeper  the  penetration  can  be  in  tough 
ground  and  the  larger  the  breakage  will  be;  and  vice- versa,  with  more 
teeth  the  shallower  the  penetration  and  the  more  pulverizing  the  action 
will  be. 

For  best  Scraper  loading  the  material  should  not  be  broken  up  too 
fine.  Therefore,  it  is  often  advisable  to  remove  one  or  more  shanks 
from  the  Rooter  to  prevent  fine  breakage.  This  is  dependent,  of  course, 
upon  job  conditions,  type  of  material,  etc. 
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When  rooting  in  a  side-hill  or  through-hill  cut,  always  root  parallel 
with  and  close  to  the  slope  and  work  away  from  the  slope.  This  allows 
the  Scrapers  to  maintain  proper  slopes  as  the  work  progresses.  Plan 
the  work  to  avoid  congestion  and  interference  of  the  Scrapers  with  the 
Rooter. 

Eliminating  Turns 

Wherever  p>ossible,  plan  the  work  to  eliminate  all  unnecessary  turns. 
By  so  doing,  an  accumulated  saving  of  turning  time  in  the  course  of  a 
day's  work  will  result  in  several  additional  yards  of  material  being  moved. 
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DIG  AND  HAUL  -  BOTH  WAYS 
PLACE  -A"  AT  "B-  &  "Bl" 


GRADE -^- 


Many  jobs  can  be  laid  out  so  that  there  is  a  fill  on  each  side  of 
the  cut  or  a  cut  on  each  side  of  the  fill.  With  a  job  of  this  type,  either  a 
job  lay-out  of  the  type  illustrated  above  or  the  figure  8  loading  and 
hauling  cycle  can  be  used  to  great  advantage. 

In  the  first  example,  load  going  down 
the  hill  and  continue  with  the  load  to 
the  fill.  When  unloaded,  turn  and  come 
'  back  to  the  hill  and  this  time  load  going 
down  the  opposite  side  of  the  hill,  con- 
tinuing on  to  the  second  fill,  etc.,  as 
diagrammed. 

The  figure  8  lay-out  is  very  effective 
where  there  are  two  cuts  on  either  side 
of  the  fill. 

By  using  either  method,  only  two  turns  are  required  while  two 
full  loads  are  delivered,  whereas  normally  two  turns  are  required  for 
each  load. 

On  jobs  where  there  are  a  series  of  cuts  and  fills,  a  lay-out  of  the 
type  illustrated  below  can  be  used. 
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.  SAFETY  PRECAUTIONS 

At  with  all  heavy  equipment,  reasonable  pvtemitiow 
xniut  b»  ttkm  when  tqwrating  or  Mnrtdag  tba  TautmpvU 

or  Scraper.  By  observing  the  following  ptaemtions,  diffi- 
culties similar  to  those  illustrated  bjr  CMtoon  can  be 

Do  not  travel  at  reckless  speeds,  especially  when  ia 
congested  traffic.  Keep  the  machine  under  control  at  all 


Do  not  kick  the  ToumapuII  out  of  gear  when  traveling 
dowobiU.  When  traveling  downhill  make  sure  that  the 
buwUm  Is  undar  cootrol  hmI  sbMr  carafuHy  (rafar  to 
Steering  instructions  on  page  42).  On  steep  hills,  be  pre- 
pared to  drop  the  blade  to  supplement  the  power  of  the 
bnkaa  if  naadad.  Ibap  tiM  Itnkaa  in  food  woricing  oondUko. 

Have  good  lights  when  working  at  night.  Travel  slowly 
in  extreme  dusty  conditions  where  vision  is  obstructed. 

Make  sure  the  safety  cable  connecting  bottom  of 
yoke  with  bottom  of  main  oim  ia  inatallad  vbaa  oporatiBg. 

Mako  ran  Am  Toumapwil  tvliMl  bolti  an  kapt  tight. 
Raise  the  wheel  off  the  ground  Md  an  m  kmg  extension  on 
the  wrench  whan  installing  to  make  tun  tliay  an  drawn 
up  tight.  Ctndt  bolts  ragularly  to  pmniat  ttktm  fram 
looaaninga 

Keep  the  deck-plate  clean  of  mud,  tools,  and  other 
obatnictioiiB. 

When  stopping  and  crawling  off  the  machine,  always 
lower  the  Scraper  blade  to  the  ground.  This  pnTOOts  tfas 
chances  of  anyone  becoming  injured  in  •vwit  the  tdada 
should  be  lowered  by  accident.  It  also  prevents  the  Touma- 
puII from  rolling  downhill  if  parked  on  an  incline.  Also 
pull  out  the  angina  shut-off  eoobol  and  turn  it  Va  turn 
when  leaving  tha  machina,  to  pnrsnt  it  from  being  staitad 
by  accident. 

Stay  out  from  in  front  or  rear  of  the  ToumapuU 
wheels,  even  when  parked.  Someone  might  start  the  ma- 
""ffiT,  amsv  oy  atxiusnc  or  ny  uw  nvwing  mywe  le 
in  the  path  of  the  wheels.  Know  the  whereabouts  of  your 
fellow  workers  at  all  times  when  working  on  the  machine. 
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DON'T  LET  THIS 
HAPPEN  TO  YOU 


Keep  the  hands  free  of  cable  and  woricing  parts  when 
in  operation.  Alto  keep  hands  and  clothing  away  from 
pump  bailti  ud  all  movine  parts  ol  Hm  ra^bM. 


Do  not  stand  directly  in  front  of  a  wheel  whan  in- 
flating the  tire,  because  of  the  danger  of  the  locking 
liBC  «Bd  didlng  ring  talowiac  off  if  not  praptily ' 


Do  not  uae  weak  frayed  cabla. 
aOrn,  ahniya  mar  ifiawmu 


When  handling  frayed 


Do  not  attempt  to  make  adjustments  on  the  engine 
while  it  is  running.  Shut  off  engine  when  making  Power 
Control  Unit  clutch  or  steering  clutch  adjustments.  Kaep 
hands  free  from  the  steering  dutdm  wbna  turning  tbtn 
over  in  making  an  adjustment. 

When  changing  blades  or  working  underneath  the 
Scraper,  always  block  up  under  the  bowl  to  prevent  it 
from  dioppim  in  avwit  ■■awona  dwold  merSAmMOy  f*- 
lease  the  Power  Control  Unit  hoist  braiBi.  Likewise,  do 
not  work  under  the  apron  wtien  in  the  laiMd  poaitioa  with- 


"Do  not  aManpC 

ing  the  assistance  of  others  without 
lielp  and  tools  to  handle  the  job. 


Do  not  work  behind  the  tailgate  when  it  is  pulled 
forward  without  first  blocking  it  in  the  forward  position. 

When  replacing  springpipe  cable  or  tailgate  return 
springs,  use  care  to  avoid  being  injured  in  any  manner  by 
nliiili  IwTO  cnmldnMo 


WInb  boixlnc  tlM  angina  one  by  iiand,  ahvajra  ba 

sure  the  compression  release  is  open.  Otherwisa  the  fuel 
might  be  injected,  causing  the  engine  to  fire. 

Never  attempt  to  run  the  engine  while  the  priming 
valve  is  open.  This  would  cause  dangerously  high  speeds. 
The  aaawgency  aliut^  eoMlral  keitod  «a  tba  dadi  panel 
can  be  used  in  an  amaraMtcjr  to  Mnf  tfia 

under  control. 


Always  bt 
to  start  it. 

Xaap  tha 


tlM 


u  Baa  uaiuia  auaniiwing 


bouring  oovar*  on  tha 
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OPERATION  UNDER  DUSTY,  MUDDY,  LOW  TEMPERATURE, 
HIGH  TEMPERATURE  AND  OTHER  ABNORMAL  CONDITIONS 


Although  the  Tournapull  and  Scraper  are  designed  to  meet  adverse 
job  or  weather  conditions,  there  are  a  few  special  instructions  that  should 
be  exercised  in  other  than  normal  conditions. 

DUSTY  AND  MUDDY  CONDITIONS: 

1.  When  operating  under  extremely  dusty  conditions,  it  will  be 
necessary  to  shorten  the  periods  for  changing  engine  lubricating  oil, 
cleaning  air  filters,  cleaning  air  breathers,  etc. 

2.  The  engine  should  be  washed  off  outside  and  cleaned  regularly 
of  accumulations  of  any  kind  of  dirt. 

3.  Belts  should  be  kept  free  of  dirt  and  oil. 

4.  Extreme  care  must  always  be  exercised  when  parts  are  replaced 
to  the  engine  or  other  units  under  dirty  conditions.  Dirt  of  one  form 
or  another  is  responsible  for  a  high  percentage  of  engine  failures  and 
costly  repairs. 

5.  In  extreme  dusty  conditions  it  is  very  important  that  the  Scraper 
be  lubricated  at  the  specified  intervals.  Unless  this  is  done  fine  particles 
of  dirt  and  grit  will  work  into  the  sheave  and  roller  bearings  and  working 
parts  of  the  Scraper.  By  lubricating  regularly,  the  dust  and  dirt  that 
accumulates  around  the  bearings  is  forced  out  and  away  from  the 
bearings  by  the  new  grease. 

6.  Watering  or  oiling  the  haul  roads  is  often  resorted  to  in  order 
to  keep  the  dust  down. 

7.  In  extreme  dusty  conditions  do  not  apply  lubricant  to  the  cable. 
The  reason  for  this  is  that  the  particles  of  dust,  when  mixed  with  the  lubri- 
cant on  the  cable,  may  become  abrasive,  acting  similar  to  a  cutting  com- 
pound and  damaging  the  cable. 

8.  In  extreme  muddy  conditions  try  to  keep  the  Power  Control  Unit 
clutches,  brakes,  brake  springs,  and  cable  drums  free  of  mud.  Remove  aH 
mud  from  unit  after  completing  day's  work. 

9.  When  working  in  muddy  conditions,  it  is  important  that  the  mud 
be  kept  out  of  the  sheaves.  In  some  muddy  conditions,  it  may  be  neces- 
sary to  stop  the  Scraper  once  or  twice  a  shift  and  clean  the  mud  out  of 
the  Scraper  bowl,  as  the  mud  will  gather  on  the  bottom  and  sides  of  the 
bowl,  making  it  hard  for  the  tailgate  to  come  fully  ahead,  and  in  some 
cases  breaking  the  cable. 

COLD  WEATHER  CONDITIONS: 

1.  Use  lighter  grades  of  oils  and  greases  when  working  in  cold 
weather  than  those  used  in  warm  weather.  (Refer  to  Lubrication  in- 
structions.) If  the  engine  oil  is  too  stiff  for  proper  lubrication  it  should 
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be  heated  before  attempting  to  operate  the  engine  to  avoid  a  damaged 
unit. 


2.  In  freezing  weather,  make  sure  that  the  radiator  is  protected  with 
anti-freeze  in  the  proper  percentages  for  the  weather.  Ethylene  Glycol 
type  coolant,  used  by  the  Army,  is  a  suitable  anti-freeze. 

3.  It  may  be  necessary  to  partly  cover  the  radiator  to  keep  the 
lubricating  oil  temperature  in  the  proper  operating  range  of  140*^-180  . 

4.  It  may  be  necessary  to  protect  the  batteries  by  heated  coils,  etc. 
in  extreme  cold  weather.  To  make  it  easier  to  crank  the  engine  pull 
back  the  compression  release.  Start  the  engine  spinning,  and  when  it 
has  attained  its  greatest  momentum  release  the  compression  lever  and 
allow  the  engine  to  fire. 

5.  In  cold  weather  always  make  sure  the  Power  Control  Unit  brake 
band  is  not  frozen  to  drum  before  starting  operation.  Do  this  by  moving 
control  lever  into  lock-out  position,  freeing  band  from  drum. 

6.  When  operating  in  cold  weather  the  use  of  a  Rooter  may  be 
necessary  to  break  up  the  frozen  top  soil  ahead  of  the  Tournapull  and 
Scraper. 

7.  Be  sure  there  is  no  dirt  left  in  the  Scraper  bowl  at  the  end 
of  the  shift  in  cold  weather,  as  it  will  be  frozen  tight  by  morning  and 
it  would  then  be  necessary  to  thaw  it  out  before  the  load  could.be  ejected. 

8.  When  shutting  down  for  the  night,  lower  the  bowl  onto  planks 
rather  than  onto  the  ground,  to  prevent  the  Scraper  bottom  from  freezing 
tight  to  the  ground.  Also,  as  at  all  other  times  when  shutting  down  for 
the  night,  place  a  tin  can  or  some  similar  object  over  the  exhaust  stack 
to  prevent  rain,  snow,  etc.  from  entering. 

9.  When  the  engine  is  to  be  left  idle  for  any  period  of  time  all 
the  cylinder  block  drain  plugs  must  be  opened.  Failure  to  remove  any 
one  of  these  plugs  may  cause  serious  damage  in  freezing  weather.  It 
will  also  be  necessary  to  remove  the  drain  plug  from  the  water  cooled 
manifold. 

HOT  WEATHER  CONDITIONS: 

1.  The  operating  temperatures  of  the  water  and  lubricating  oil  in 
the  engine  should  not  exceed  180°  F. 

2.  Keep  the  radiator  air  passages  clean  and  unobstructed.  Keep 
the  radiator  full  of  clean,  fresh  water. 

3.  See  that  the  water  pump  belts  are  not  slipping.  They  may  be 
tightened  by  loosening  the  water  pump  clamp  ring  and  turning  the 
water  pump  (which  is  on  an  eccentric)'  counterclockwise  to  give  the 
belts  proper  tension.  Belts  have  proper  tension  when  they  can  be 
pushed  down  approximately  H"  with  normal  thumb  pressure. 

4.  Keep  the  outside  of  the  engine  wiped  off  clean.  No  engine  will 
operate  properly  under  a  blanket  ^f  dirt. 
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OPERATOR'S  MAINTENANCE 

DURING  OPERATION 

Observe  oil  pressure  gauge.  Pressure  should  be  30  to  SO  lbs. 
Observe  water  temperature  gauge.  Water  temperature  should  be 
140°  F.  to  180°  F. 

WHENEVER  NEEDED  (As  Evidenced  by  Operator) 
Adjust  Power  Control  Unit  clutches. 
Adjust  steering  clutches. 
Adjust  steering  brakes. 
Adjust  flywheel  clutch. 
Adjust  hydraulic  brakes. 

EVERY  8  HOURS 

Check  Power  Control  Unit  brake  adjustment. 

Check  tire  pressures. 

Check  crankcase  oil  level. 

Clean  and  change  oil  in  crankcase  breather. 

Check  water  level  in  radiator. 

Remove  and  clean  pre-cleaner  jars  on  air  cleaner.  (Oftener  if 
required.) 

Look  for  leaks  of  lubricating  oil,  fuel  oil,  and  water  from  around 
engine  connections. 

Lubricate  sheave  bearings. 

Lubricate  fairlead  sheave  housing  pivot  bearings. 

Lubricate  tailgate  roller  bearings. 

Lubricate  spiral  sheave  wheel  bearings. 

Lubricate  hinge  pins. 

Check  batteries  and  add  water  if  needed. 

Check  air  cleaners  to  see  if  oil  in  sumps  need  replenishing. 

EVERY  64  HOURS 

Clean  engine  thoroughly  on  outside. 
Clean  air  passages  in  radiator. 

Drain,  flush  and  reflll  engine  crankcase  to  proper  height  with 
proper  oil. 

Change  oil  in  air  cleaners.  Also  clean  air  passages. 
Drain  off  condensation  from  fuel  supply  tank. 
Drain  two  or  three  tablespoons  of  fuel  oil  from  the  float  chamber  of 
the  fuel  pump  to  remove  water,  especially  in  cold  weather. 
Check  oil  level  in  Power  Control  Unit  gear  case. 
Lubricate  TournapuU  control  levers. 
Lubricate  flywheel  clutch  release  yoke. 
Lubricate  hydraulic  brake  pedal. 
Clean  main  case  breather. 

(continued) 
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Lubricate  ball  and  socket  hitch. 

Lubricate  Power  Control  Unit  brake  rollers. 

Change  lube  oil  filter  bag. 

Change  cartridge  in  DeLuxe  lube  oil  filter. 

Check  oil  level  in  main  case. 

Check  oil  level  in  transmission. 

Check  and  correct  tension  of  water  pump  drive  belts. 

EVERY  128  HOURS 
Change  fuel  oil  filter  bag. 

EVERY  256  HOURS 

Lubricate  generator. 

Lubricate  flywheel  clutch  release  bearing. 
Lubricate  drawbar. 
Clean  fuel  pump  screen. 
Adjust  injectors. 

Adjust  intake  and  exhaust  valves. 
Clean  air  cleaners  thoroughly. 


Change  oil  in  Tournapull  main  case. 
Change  oil  in  Transmission. 
Hand-pack  Scraper  wheel  bearings  with  grease. 
Lubricate  Scraper  springpipe. 

Clean  and  oil  cranking  motor  bearings  and  screw  shaft  of  Dyer 


Lubricate  water  pump. 

Change  oil  in  Power  Control  Unit  gear  case. 

Lubricate  Power  Control  Unit  cable  drum  bearings  (hand-pack). 
Check  fuel  inlet  connection  check  values. 
Check,  clean  and  repair  all  electric  connections. 
Check  Power  Control  Unit  brake  shaft  bearings. 


Hand-pack  brake  shaft  bearings  with  grease. 
Hand-pack  Power  Control  Unit  control  lever  bearings. 

PERIODICALLY,  AS  REQUIRED 

Hand-pack  fij^heel  clutch  pilot  bearing  with  correct  grease  when- 
ever clutch  is  disassembled,  for  replacing  lined  disc,  etc. 

Lubricate  Scraper  pushbeam  and  sliding  sheave  channel. 
Lubricate  cable. 

Keep  hydraulic  brake  master  cylinder  supply  tank  at  least  half 
full  of  hydraulic  brake  fluid  (HB). 


EVERY  512  HOURS 


drive. 


EVERY  1024  HOURS 


EVERY  2048  HOURS 
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DONrS 


DON'T  run  the  engine  too  cool.  Keep  water  temperature  between  140° 
F.  and  180°  F. 

DON'T  run  the  engine  idle  for  long  periods.  Shut  it  off  unless  it  is 
working. 

DON'T  operate  engine  on  kerosene. 

DON'T  tamper  with  governor  setting. 

DON'T  tamper  with  fuel  pump  or  governor. 

DON'T  race  the  engine. 

DON'T  run  engine  with  loose  bearings. 

DON'T  repeatedly  strike  drive  tires  against  yoke. 

DON'T  try  to  cut  too  deep  when  loading. 

DON'T  try  to  eject  sticky  material  too  quickly. 

DON'T  leave  Power  Control  Unit  clutch  engaged  after  tailgate  stops 
or  pushbeam  stops  have  been  brought  together. 

DON'T  spin  drive  tires  unnecessarily  when  loading.  LfCt  the  pusher 
tractor  do  the  greater  amount  of  work. 

DON'T  ride  flywheel  clutch  pedal. 

DON'T  travel  at  excessive  speeds  over  rough  haul  roads  or  in  congested 
traffic. 

DON'T  be  reckless.  Keep  the  machine  under  control  at  all  times. 
DON'T  slip  Power  Control  Unit  clutches  unnecessarily. 
DON'T  use  weak  frayed  cable. 
DON'T  use  cable  larger  than  that  specified. 

DON'T  permit  a  blade  to  wear  back  into  the  blade  base  before  changing. 

DON'T  permit  ground  plates  to  wear  back  into  bolt  holes  before  changing. 

DON'T  operate  TournapuU  without  safety  cable  in  place. 

DON'T  install  magnetic  type  drain  plugs  in  sumps  below  final  drive 
gears  on  models  having  serial  numbers  below  C3T-3114-C1G.  Use 
only  non-magnetic  plugs  at  this  point  because  magnetic  plugs  will 
not  clear  gear  teeth. 

DON'T  wait  till  a  crack  or  break  becomes  serious  before  repairing. 
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LUBRICATION 

Proper  lubrication  is  one  of  the  most  important  parts  of  the  prevent- 
ive maintenance  program.  ^  The  importance  of  lubricating  with  the 
correct  weights  and  types  of  lubricants  at  the  specified  intervals  can  not 
be  over-emphasized.  More  engines,  for  example,  have  been  ruined  by 
the  use  of  inferior  oil  than  from  any  other  cause.  Somewhat  the  same 
thing  applies  to  the  other  units  of  the  machine. 

The  working  parts  of  the  Cummins  Engine  used  in  the  Toumapull  are  lubricated 
by  force-feed.  The  force  is  supplied  by  a  gear  type  pump  located  on  the  fuel  pump 
side  of  the  engine.  Lubricating  oil  pressure  is  controlled  by  a  regulator  in  the  gear 
cover  end  of  the  camshaft.  The  injector  plunger  in  the  injector  and  the  working  parts 
of  the  fuel  pump  are  lubricated  by  fuel  oil.  The  fuel  oil  used  in  the  lubrication  of  the 
injector  plunger  is  returned  to  the  fuel  pump  through  the  drain  lines. 

The  working  parts  within  the  transmission  case,  main  case,  and  power  control 
unit  case  run  in  oil  and  are  lubricated  therefrom. 

Detailed  lubricating  instructions  will  be  found  on  the  pages  which  follow. 

The  general  instructions  below  apply  to  each  of  the  lubrication  charts  found  on 

the  following  pages: 

PRESSURE  LUBRICATING — Always  clean  grease  fittings  before  applying  gun, 
whether  fittings  are  hydraulic  or  button-head  types.  Use  correct  type  and  weight 
lubricant  at  each  point  (see  following  charts). 

HAND-PACKING — Wash  bearings  and  housing  with  kerosene  to  remove  old  dirt. 
Dip  bearings  in  lubricating  oil.  Hand-pack  with  grease,  forcing  grease  in  around  rolls 
or  balls,  and  spreading  around  sides  of  bearings. 

CHANGING  OILS — When  checking,  draining,  flushing,  and  refilling  oil  com- 
partments, do  so  with  machine  on  level  ground.  Drain  immediately  after  operation. 
Clean  magnetic  plugs. 


KEY  TO  LUBRICANTS 


TEMPERATURE 

LUBRICANT 

Above  +32°  F. 

+  32  F.  to  0°F. 

Below  0'  F. 

CG— Grease,  general  purpose 

No.  1 

No.  0 

No.  0 

WB-Greose,  general  purpose 

No.  2 

No.  2 

No.  2 

GO-Lubricant,gear,  universal 

S.A.E.  90 

S.A.E.  80 

Grade  75 

OE— Oil,  engine 

S.A.E.  30 

(For  use  in  Engir 

S.A.E.  10 
leSee  Note  B) 

S.A.E.  10 
See  Note  (A) 

HB— Fluid,  brake,  hydraulic 

NOTES  (A)  In  extreme  cold  temperatures  dilute  OE,  S.A.E. -10,  with  diesel  fuel  (up 
to  30%  as  needed  to  cause  oil  to  pour  at  prevailing  temperature.  Mix  just 
before  shutting  down.  Re-dilute  as  needed  to  replace  oil  that  boils  off.  Also  cut 
change  period  in  half.  (For  Engine  manufacturers  recommendations  see  note  B.) 

( B )  Engine  manufacturers  recommendation  -tor  engine  crankcase — "Use  S.A.E. 
#40  engine  oil  in  extra  hot  weather  with  well  worn  engine,  S.A.E.  #30  in  hot 
weather  (+80°  F.  to  +100°  F.),  S.A.E.  #20  in  average  weather  (+20°  to  +80° 
F.)  and  S.A.E.  #10  in  cold  weather  (+20°  F.  and  below).  These  S.A.E.  num- 
bers should  be  adhered  to  closely.  It  would  not  be  satisfactory,  for  instance,  to 
substitute  an  S.A.E.  #30  light  grade,  or  S.A.E.  #20  light  grade,  for  the  corres- 
ponding straight  S.A.E.  #30,  or  S.A.E.  #20."  Of  the  four  grades  of  lubricating  oil 
listed  above,  only  SA.E.  #10  and  S.A.E.  #30  are  available  for  U.  S  Army  use.  For 
best  results  with  these  grades,  use  OE,  S.A.E.  #30,  in  temperatures  above  +32° 
F.  and  OE,  S.A.E.  #10,  in  temperatures  of  +32°  F.  and  below. 
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1.  SHEAVB  UARINGS 
Evwy  •  hours  ep*ralion  lubri- 
CO,  forcing 
of  ok 


2.  FAIRLEAD  SHEAVE  HOUS> 
ING  BEARINGS 

CTwry  V  ffNHPfl  DpvffwMII  WSrH 

of  oM 


3.  TAItOATC  ROUn  MAR- 
INOS 

KvMy  S  houri  opttratiM  kibif 
eota  wMi 

amaN  amount  of  ok! 


4.  SPIRAL  SHEAVE  WHEEL 

BEARINGS 
Every  t  hour*  operation  lubri- 
ccrio  wMi  €0,  fordng  out 
•mall  amount  of  old  great*. 


5.  HINGE  PINS 
Every  8  hours  operation  lubri- 
oqt*  with  CO,  forcing  out 
Mioll  0iiioufvt  of  oM 


6.  BALL  AND  SOCKET  HITCH 
Every  64  hourt  operation  lub> 
licQte  with  CO,  forcing  out 
•moil  amount  of  old 


7.  SPRINGPIPE 
Every  512  hour*  operation  re- 
move cover  plate  from  spring- 
pipe  and  pour  in  approximate- 
ly 1  quart  of  OO  lo  tubrkolo 

iprinQt. 


8.  WHEEL  BEARINGS 
Every  512  hours  operation  re- 
mQve  wheel  and  hand-pack 
bearing*  with  WB.  Install  oil 
Mois  wMi  locrthar  cuppod  kt- 
ward. 


9.  PUSH  BEAM  AND  SLIDING 

SHEAVE  CHANNEL 
Apply  CG  whenever  needed  to 
sides  of  pushbeam  and  sheave 
channel  above  springpipe  in 
which    apron    and  tailgoto 


10.  CABLE  LUBRICATION 

Coat  cable  (wire  rope)  sparingly  at  infrequent  intervals  with  OE  to 
Avoid  coating  that  portion  of  cable  which  wraps  onto  mU 
gotthtg  en  fodngt  chmI  oaining  clutch  and  broU  ilippag*. 


OS  a  rvit  provontotivo, 

0^  CMRAflWr 
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1.   BREATHER  HOLE 
Wh«n  delivered  remove  cork 
from  breather  hole  in  oti  fill 
plug.  Kwp  hole  open  at  all 


2.  OCARCASE 

Every  64  hours  check  oil  level 
in  gear  case  by  remorvlng  oil 
level  plug.  Always  koop  MM 
to  level  plug.  Orciln,  iinil,  and 
rafill  with  OO  mmt  MM 
lieun  epMolien.  (Capachy  tS 
qwortt.) 


3.   BRAKE  ROLLERS 
Every  64  hours  operation  lub- 
ricate brake  rellora  wMi  0I< 
wing  oil  can. 


4.  CABLE  DRUM  BEARINGS      5.  BRAKE  SHAFT  BEAMNOS      6.  CONTROL  LEVER  BEAR- 


Every  1024  hours  operation  (or 
when  disassembled)  remove 
eobl*  drum,  hand-pack  bear- 
cmd  fill  drum  2/3  full  of 
Hring  WB.  ($••  net*  A) 


Every  2048  hours 
remove  brake  shaft  boarinflt 
ond  hand-pack  with  WB. 


iNGS 

Evwy  104B  hours  operation 
remove  Power   Control  Unit 
control    lever  bearings 
hand-pack  with  WB. 


NOTES:  (A)  After  hand-packing  cable  drum  bearings,  reassemble  cable 
drum  assembly,  leaving  out  two  of  the  capscrews  which  secure  the  driven  cone  to 
the  cable  drum.  Then,  with  the  cable  drum  standing  on  end,  insert  recommended 
graow  through  one  of  capicrew  holei,  filling  the  drum  only  2/3  full  of  graue. 
In  this  ojieration,  use  a  conventional  gmunn  gcwwe  gun  or  may  t^bv  ioitable  ineent 
ioMrtiag  the  graaaa  tfann^  tha  euptumr  hda.  AIm;  iaMtt  •  fttMnviag  ati^ 
or  wire  dcnm  tfuwagb  Hit  odtor  ctp&etm  beta  to  wrv*  m  •  guida  in 
cahia  <dryia  is  2/3  lull  oi 


For  emargancT^  hibtiaAioa,  a  drilled  graaae  duct  k  pfovlded  in  tfaa  drum  ahaf^ 
extending  from  rear  of  ihaft  to  grease  chamber  imdda  caUa  dxvm.  tn  event  an 
excessive  amount  of  grease  If  kwt  around  cable  drum  oil  seals  and  for  some  reason 
it  is  impractical  to  disassemble  the  unit  until  after  a  few  more  hours  of  operation 
have  been  completed,  the  bearings  may  be  temporarily  supplied  with  lubricant  by 
removing  plug  from  end  of  drum  shaft  and  inserting  a  grease  fitting  in  its  plactf. 
Then  inject  enough  grease  through  grease  fitting  to  replace  that  which  was  lost 
around  the  seals,  using  a  conventional  pressure  grease  gun.  As  soon  as  poatible 
thereafter,  diaanemble  cable  drum  assembly  to  replaoa  leaky  oil  saalt  and  s^iiB 
hand-pack  haaringii  and  fill  cable  drum  2/3  full  of  raoommnuled  graaaa. 
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1.  CONTROL  LEVERS  AND 

LINKAOe 
Every  64  hovn  opwtrtion  lub- 
ricate control  Uvwv  ond  link- 
wllli  CO«  RMNh  control 


2. 


RE- 


FLYWHEEL  CLUTCH 
LEASE  YOKE 
Every  64  hours  operation  lub- 
ricate both  end*  of  flywhwl 
dutch  roieoso  yek*  wMi  C0. 
Reocti   llfffci^c  fpQiM 
along    both   cMm  of 
housing. 


3.  MAIN  CASE  ftREATHER 
fvery  64  kown  oporttltow  re- 
move  main  ««•  bnolhtn 
v^oth  elementi  In  SOlVfNT, 

dry  cleaning  or  oil,  fuel,  dietel, 
oil   with    OE    and  re-Install. 

Reach  breather  through  open- 
ing ot  rear  of  seat  bracket. 


4.  FLYWHEEL  CLUTCH  RE- 
LEASE BEARING 
Every  256  hours  operation  lub- 
ricate flywheel  clutch  release 
bearing  with  CO.  Be  careful  to 
not  over-lubricate.  Reach  fit- 
ting thru  floor  board  opening. 


5.  DRAWBAR 

Every  256  hours  operation  lub- 
ricate with  CO  through  buf- 
ton-head  fittings  at  both  ends 
of  drawbar.  Avoid  blowing 
out  rubber 
over-lubrication. 


6.  MAIN  CASE 
Every  64  hours  check  oil  level 
by  removing  oil  level  plug. 
Keep  oil  up  to  level  plug  at 
all  times.  Drain,  flush,  ond  re- 
fill with  Oi  ovory  512  hours. 
(Capacity  appfaxunately  35 
gal.)  Soe  Note  (A). 


'.  TRANSMISSION 

Every  64  hours  check  oil  level 
by  removing  combinotlon  level 
and  fill  plug.  Keep  level  up  to 
plug  at  all  times.  Drain,  flush 
ond  re-fill  with  GO  every  512 
hours.  (Capacity  1 1  quarts.) 


B.  FLYWHEEL  CLUTCH  PILOT 

BEARING 
Whenever  clutch  is  disassem- 
bled for  replacing  lined  disc, 
etc.,  remove  flywheel  clutch 
pilot  bearing  and  hand-pack 
with  WB.  (IMPORTANT-Nevei 
MO  CO  at  Ihit  point.} 


9.  HYDRAULIC  MASTER  CYl- 
INDER  AND  HYDRAUUC 
BRAKE  PEDAL 
Keep  hydraulic  master  cylin- 
der supply  tank  at  least  full 
of  HB  ot  oil  times.  Lubricate 
bralie  pedal  with  CO  every  64 
hours.  Rooch  fitting  from  be* 
lew  ot  with  flywheol  clutch 
release  yoke. 


dearq 
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NOTES:  (A)  Do  not  initall  magnetic  drain  plugs  below  final  drive  gears 
in  Toumapulls  having  aorial  mtmbon  bolow  C3T-3114-CiO  diM  to  imolBctont 
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DRAIN 


NUGENT  PILTEK  IS  LOCATfD 

ON  OPPOSITE  SIDE  OF 
ENGINE  (See  Opposite  Page) 

DELUXE  FILTER  IS  LOCATED 
ON  OPPOSITE  SIDE  OF 
B401NE  (Sm  OppM«*  Pap*) 


Engine 

LUBRICATION 
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1.  OIL  PRESSURE  GAUGE 
Observe  engine  oil  pretsure 
frequently  as  indicatad  on  oil 
pressure  gauga.  OH  pressure 
should  be  within  ranQS  of  30 
to  50  lbs.  Should  net  vary 
Riwdi  in  day's  work. 


2.  CRANKCASE 
Every  8  hours  operation  dwck 
oil  level  with  bayonet  flCWft. 
Every  64  hours  drain,  Ikith 
and  refill  with  OE  (se«  Not*  B 
en  page  67)  to  high  mark  on 
bayonet  gouge.  Capacity  7 
soli.,  including  filters.  (See 
A.) 


3.  CRANKCASE  BREATHER 
Evwry  I  hewrt  remove  wing 
nut  from  top  of  cronkceM 
breather  and-  dttaMOfflbb. 

Drain  oil  from  cup  and  wash 
thoroughly.  Waslv  screen.  Re- 
fill with  OE  to  oil  level  bead 
arownd  cup,  re-assemble  and 
install. 


4.  AIR  CLEANERS 
Every  64  houri  operation  re- 
move oil  cup  from  air  cleaner. 
Drain,  clean,  re-fill  vt^ith  OE 
to  oil  level  bead  and  re-install. 
Every  S  hours  chedc  oH  level 
in  oil  cwp.  (See  "Care  of  Afr 
Cleaners",  poye  S},  Operation 
Section.) 


5.  NUGENT   LUBRICATING  6. 
FILTER 

Every  M  hours  operation 
change  tobrkating  «>it  filter 
boo-  (iw  note  B.)  CAUTION 
— A«W  hifarlcating  oil  after  en- 
fine  has  run  for  a  few  minutes 
to  compensate  for  oil  absorb- 
ed by  new  filter  baf. 


DELUXE  LUBRICATING  OIL 

FILTER 

Every  64  hour*  operation  mi- 
screw  cover  en  Detune  oil  fit- 
for  and  discord  dirty  cartridge. 
Drain  dirt  from  sump,  insert 
new  cartridge,  replace  cover 
and  tighten  by  hand  only. 
Observe  some  caution  os  with 
Nugent  Filter. 


7.  GENERATOR 
Every  S56  hours  operotion  fill 
oU  we  lis  on  both  commutator 
and  drive  end  frames  up  to 
level  of  oil  holes  with  OE,  not 
while  unit  is  in  operation  be- 
couse  the  bearings  tend  to 
carry  oil  and  the  unit  would 
be  excessively  oiled. 


8.  CRANKINO  MOTOR 

Every  512  hours  operation 
clean  and  oil  cranking  motor 
bearings.  Also  clean  and  oil 
screw  shaft  of  the  Dyer  drive. 


9.  WATER  PUMI> 

Every  1024  hours  operation 
lubricate  water  pump  with 
WB  grease.  Rwnove  top  pliig 
and  one  side  plug  eovMrIng 
ivbricoting  holes.  Insert  fitting 
in  top  plug  and  lubricate  un- 
til grease  extrudes  from  side 
opening.  Then  replace  plugs. 
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OPERATOR'S  MAINTENANCE 


(A)  CHANGING  LUBRICATING  OIL 

Drain  oil  from  oil  pan,  lubricating  oil  filters  and  oil  lines.  Remove  filter  bag 
and  cartridge  from  lube  oil  filters  and  replace  with  new  filter  bags  and  cartridges. 
Drain  immediately  after  shutting  down. 

After  the  oil  has  all  drained  out,  re-fill  to  proper  level  with  the  recommended 
oil.  (See  recommendations.) 

IMPORTANT — Each  time  new  filter  bags  and  cartridges  are  installed,  it  is 
necessary  to  put  an  additional  amount  of  lubricating  oil  into  the  crankcase  since  a 
large  amount  of  oil  is  retained  in  the  filters. 


(B)  CHANGING  LUBRICATING  OIL  FILTER  BAGS— To  change  filter 
bags  from  bag  type  filter,  remove  cover  by  taking  off  nuts  holding  it.  Lift  filter 
element  from  the  case.  With  clean  cloths  (not  waste)  wipe  the  case  clean.  Re- 
move filter  bag  from  spool  and  throw  it  away.  (WARNING — Do  not  attempt  to 
wash  old  filter  bags.  In  trying  to  wash  a  filter  bag,  dirt  will  accumulate  on  the 
outside  of  the  bag  and  this,  in  turn,  will  go  through  the  oiling  system  of  the  engine 
before  it  is  returned  to  the  filter.   Serious  trouble  will  result.) 

Wash  all  parts  thoroughly  except  the  filter  bags.  Inspect  the  gasket  on  the 
spool  and  the  filter  bag  clamp.   If  they  are  not  in  good  condition,  replace  them. 

Inspect  the  spool  arms  carefully  for  cracks  or  breaks.  If  one  or  more  of  these 
arms  are  broken,  the  filter  bag  will  work  out  over  the  discharge  hole  in  the  filter 
housing,  shutting  off  the  oil  pressure  to  the  engine. 

Spool  arms  can  be  broken  by  careless  assembly  of  the  filter  element.  Inside 
cleanliness  is  most  essential  to  the  long  and  trouble-free  operation  of  the  engine. 


Bag  &  Ring  ready  for  at- 
tambling. 


Plac*  ring  Insida  of  bag. 


Fold  top  of  bag  inward 
ovar  ring  about  W,  starting 
with  tha  ends  and  then  the 
sides. 


Before  applying  bag  to 
spool  turn  bag-clamps  length- 
wise so  that  they  will  enter 
bag  opening. 


Hold  bag  firmly  against 
spool  &  give  14  turn  to  bag- 
clamp  handles  which  brings 
them  into  lengthwise  position. 
Hold  handles  thus  while  turn- 
ing bag-clamp  nuti  to  a  hand 
tight  lengthwise  position. 


With  inlet  end  facing  you, 
place  spool  with  bag  on  a 
clean  flat  surface,  then  lay 
bag  spacer  mat  on  bog  mak- 
ing sure  they  are  flat  &  that 
the  left  end  of  the  mat  comes 
up  close  to  the  spool.  Then 
roll  mat  with  bag  around 
spool  clockwise. 


Assembled  filtering  element 
ready  to  insert  into  shell. 
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OPERATION  SECTION 


FUEL ,  AND  CARE  OF  FUEL  SYSTEM 

The  use  of  a  good  grade  of  clean  fuel  oil  and  proper  care  of  fuel 
filters,  strainers,  etc.  are  important  parts  of  engine  care  and  maintenance. 
Failure  to  keep  fuel  filters  and  strainers  clean  will  cause  excessive  wear 
on  the  fuel  pump.  (For  fuel  pump  and  injector  cleaning  and  repair,  see 
Engine  Repair  Section.) 

FUEL  OIL  SPECIFICATIONS 

Fuel  oil  should  be  a  neutral  distillate  petroleum  oil,  free  from 
suspended  matter  and  not  a  mixture  of  light  oil  and  heavy  residue. 
Chemical  properties  should  approximate  the  following  requirements: 

Viscosity  (Saybolt  Universal  Viscosimeter  at  100  degrees  Fahren- 
heit) not  less  than  34  seconds. 

Gravity  from  26  to  36  A.  P.  I. 

Viscosity  is  more  important  than  gravity.  If  gravity  is  higher  than 
32,  be  sure  viscosity  is  at  least  34  seconds. 

The  fuel  to  be  free  from  water — not  over  1%  asphaltum  content. 

Cetane  rating  preferably  not  under  50. 

Not  less  than  10%  should  distill  below  460°  F. 

Not  less  than  90%  should  distill  below  675°  F. 

End  point  not  to  exceed  725°  F.,  minimum  recovery  98%. 

FILLING  THE  FUEL  TANKS 

The  TournapuU  has  two  fuel  tanks  which  are  connected  together 
by  a  fuel  line  to  serve  as  a  single  tank.  The  combined  capacity  of  the 
fuel  tanks  is  approximately  75  gal. 

When  filling  the  fuel  tanks,  caution  must  be  used  to  prevent 
dirt,  water  or  lint  from  going  into  the  tank.  The  strainer  screen  should 
always  be  in  place  below  the  fuel  tank  cap  when  filling  the  tanks. 

Once  every  64  hours  of  operation  drain  off  condensation  from  the 
fuel  tanks. 

CARE  OF  FUEL  FILTER 

Change  the  fuel  oil  filter  bag  every  128  hours  of  operation. 

The  fuel  oil  filter  is  a  Nugent  filter  of  the  same  general  type  as  the 
Nugent  lubricating  oil  filter. 

For  instructions  for  changing  the  fuel  oil  filter  bags,  refer  to  the 
instructions  on  page  76  of  the  Operation  Section  covering  the  changing 
of  the  corresponding  filter  bags  in  the  lube  oil  filter. 

It  is  necessary  to  drain  the  sediment  and  water  from  the  bottom  of 
the  fuel  filter  frequently.  Due  to  different  grades  and  quality  of  fuel, 
it  is  impossible  to  make  any  definite  statement  as  to  when  this  should 
be  done.  This  must  be  determined  by  the  operator,  according  to  the 
fuel  used. 

When  the  filtering  elements  become  saturated  with  water,  it  will 
be  necessary  to  replace  the  elements.  Draining  the  filter  case  will 
not  remove  water  from  the  filter  bags. 
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OPERATOR'S    MA  INTENANCE 


CUT-AWAY  DRAWING  OP 
FUEL  FILTER 


It  watw  or  MdiBMiit  to  allowed  to  ttagr  in  the  fiHw,  it  eolketi  on 

the  filtering  element  and  will  stop  tiie  fuel  from  passing  through.  In 
cold  weather  the  water  will  freeze,  completely  shutting  off  all  fuel 
going  to  the  engine.  If  the  fuel  lines  have  any  low  point  and  the  engine 
it  aUowwi  to  nmudn  idk  for  a  tliofft  p«riod  of  tinu^  anj  walar  in  tiM 
fuel  lines  will  find  the  low  spots  and  freeze  in  cold  wcatiber.  This  will 
immediately  cut  off  the  fuel  flow  to  the  fuel  pump. 

DRAINING  FUEL  PUMP  FLOAT  CHAMBER 

Once  every  64  hours  of  operation  drain  two  or  three  tablespoons 
of  fuel  oil  from  the  float  chamber  of  the  fuel  pump  to  remove  water. 
It  to  e^iecialljr  inportant  liiat  tiito  be  dona  in  coiA  waatliari 

CLEANING  FUEL  PUMP  SCREEN 
The  ioiall  conical  ■creen  in      faal         rfwuld  be  daaned  ef«fy 

256  hours.  It  should  also  be  cleaned  in  any  instance  where  the  engine 
refuses  to  start  or  gives  indications  of  not  developing  full  power.  Clean- 
ing of  this  screen  is  performed  as 'follows: 
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CONICAL 
SCREEN 


SECTION 

1.  Unscrew  tbe  pramm  dum- 
ber dome  from  the  pressure  pump 
assembly,  taking  care  not  to  lose 

copper  mribetloi  gasket  on  wtiidi 
it  seats. 

2.  Remove  the  fuel  supply 
tube  from  the  distributor  top  to  the 
emergency  control  vahre. 

3.  Uinsetew  tiie  small  hexa- 
gonal housing  into  which  the  con- 
trol valve  is  assembled,  applying 
tiie  vrrtmA  to  the  lower  of  the  two 

hex  areas  of  the  housin|^  Be  can-  

ful  not  to  mislay  the  copper  gadcet  nia  m»  SCIEfN  AIW  CHKK  VALVE  ASSfMUr 
for  this  openmg. 

tiie  ottier  half  of  HbB  houain8>  ^The  conical  icrcen  la  located  in  this  part* 

5.  Wash  the  screen  carefully  with  cleaning  solvent  and  blow  out 
with  compressed  air  in  the  opposite  direction  of  the  fuel  flow. 

NOTE:  Do  not  remove  the  small  valves  in  the  emergency  control 
valve  part  of  the  haatbag,  U  ihef  sbould  aedden^  be  removed,  tiwy 
should  be  replaced  as  follows: 

1.  Clamp  the  control  valve  half  oi  the  housing  in  a  vise  with  Hub 

cup  upward. 

2.  With  the  cup  end  up,  drop  the  small  valve  cage  into  the  housing. 

3.  Drop  the  small  spring  into  the  cup. 

4.  Insert  the  valve  with  the  flat  face  next  to  the  spring.  This 
should  collapee  into  the  cup  when  pudied  down. 

5.  ReaHemble  the  two  parta  of  tiba  hoosiiy  and  then  proceed 
&  PriflM  tiie  pusQi  bif on  flttomptiiig  to  start  llie  iwigiiMi* 


INJECTOR  FUEL  INLET  CONNECTION  CHECK  VALVES 

Check  tile  fuel  inlet  oonnectkn  dbede  valvea  everjr  1024  houni  of 
operation.  Re-seat  or  replace  if  wora  or  not  seating  pnpmiy.  If  the 
check  valves  leak,  trouble  may  be  experienced  in  the  way  of  a  weak 
cylinder  or  engine  missing  or  smoking. 

The  check  valves  should  break  at  not  less  than  35  potmds  and  not 
mcce  tiun  50  pounds  fud  pressure.  This  can  be  dieted  by  mpfiyiaii 

fuel  pressure  to  the  regular  fuel  line  connection  from  the  priming  pump 
to  die  pressure  pump,  and  reading  from  the  fuel  pump  pressure  gauge. 

The  (deration  of  the  fuel  inlet  check  valves  is  very  important 
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OPERATOR'S  MAINTENANCE 


PRIMING  THE  ENGINE 

(NOTE:  Cylinders  are  numbered  from  the  gear  cover  end  of  the 
eniir»f  Number  1  cyttnder  ia  on  th»  ioar  oarer  end  ol  ih»  Bn^ne  and 
the  directkm  at  rotation  is  determined  from  this  pokii.) 

When  the  engine  is  started  for  the  first  time  or  after  it  has  been 
overhauled,  the  fuel  system  will  be  dry  and  it  will  be  necessary  to 
prime  all  supply  lines  with  deen  fvnA. 

1.  Check  all  Uiies  leading  to  the  mgine  to  detect  any  leaks. 

2.  Disconnect  all  the  injector  fuel  supply  lines. 

NOTE:  Be  sure  the  overspeed  stop  is  in  tile  Open,  or  running 
position,  before  attempting  to  prime  the  engine. 


OPERATION  SECTION 

3.  Open  the  priming  valve  approxi- 
mately two  turns.  This  valve  is  solely  for 
the  purpose  of  priming,  as  it  by-passes  the 
ft]«l  around  the  metering  pump. 

4.  With  the  hand  crank  or  other  suit- 
abte  means,  turn  the  engine  over  until  the 
intake  valve  on  Number  1  cylinder  starts 
to  open.  Continue  to  turn  the  engine-  over 
until  the  next  "PR"  mark  on  the  water  KMITIOM  fOR  KmiNG  moiNE 
pump  drive  pulley  indexes  with  the  liming  mark  on  tbie  gear  cover. 

5.  Work  the  priming  pump  until  soUd  fuel  appears  at  the  loosened 
injector  fuel  inlet  connection. 

6.  -  Tighten  the  fuel  line  on  the  cylinder  just  primed  and  give  the 
primer  one  or  two  (no  more)  strokes.  This  pushes  the  solid  fuel  to 
the  injector  cap  to  prevent  excessive  cranking  vrhm  read^  to  start  the 
enpne. 

7.  Turn  the  engine  over  until  the-  next  'VR"  mark  on  the  water 

pump  drive  pulley  indexes  with  the  timing  mark  on  the  gear  cover.  This 
brings  the  cylinder  listed  next  in  the  firing  order  to  the  correct  position 
for  priming.  Prime  this  cylinder  as  previously  instructed.  It  is  necessary 
to  jnitne  each  cylinder  separately.  The  fuel  passages  in  the  distritmtw 
index  for  only  one  cylinder  at  a  time. 

8.  After  the  injector  supply  lines  are  primed  and  tightened,  close 
the  priming  valve.  Caution:  Ctoae  the  i^bnmg  vafv»  by  hand  ovly. 
If  the  valve  turns  with  difficulty,  looaen  the  packii^  not.  Othwriae, 
the  point  of  the  valve  may  be  broken. 

WARNING:  DO  NOT  ATTEMPT  TO  RUN  THE  ENGINE 
WITH  THE  PRIMING  VALVE  OPEN  OR  SERIOUS  DAMAGE 
WILL  RESULT. 

With  the  priming  valve  open,  a  passage  is  formed  directly  from  the 
fuel  pressure  pump  to  the  injector.  Since  the  fuel  is  coming  directly 
frun  the  pressure  pump  to  the  injector,  the  governor  has  afaaolutely 
no  control  over  the  fuel  system.  The  pressure  pump  gives  the  injector  an 
excessive  charge  of  fuel  each  time  the  pass- 
ages in  the  distributor  index  to  supply  fuel 
to  eadi  cylinder.  Tbis^  in  turn,  makes  the 
engine  run  at  an  excearive  speed. 

The  only  means  of  shutting  the  fuel 
off  when  the  priming  valve  is  Open  is  by 
the  emergency  shut  off. 
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OPERATION  SECTION 


CARE  OF  ENGINE  AND  ACCESSORIES 


In  addition  to  observing  closely  the  instructions  covering  engine 
lubrication  (page  75  of  Operation  Section)  and  the  use  of  the  proper 
fuel  oil  and  care  of  the  fuel  system,  (page  77  of  Operation  Section), 
the  following  points  of  periodic  adjustment  and  engine  care  also  require 
the  attention  of  the  operators  or  those  entrusted  with  periodic  main- 
tenance. 

Neglect  of  one  or  more  of  the  following  suggestions  covering  routine 
maintenance  of  the  Cummins  diesel  engines  has  been  found  to  cause 
most  service  troubles.  See  to  it  that  these  items,  in  addition  to  those 
covered  in  the  Lubrication  and  Fuel  Sections,  are  included  in  your 
regular  maintenance  check-up. 


By  keeping  the  Cummins  diesel  engine  clean — inside  and  out — 
you  can  eliminate  a  high  percentage  of  the  causes  of  poor  engine  per- 
formance and  costly  repairs.  Clean  the  engine  thoroughly  on  the  outside 
every  64  hours  of  operation.  Check  air  passage  in  radiator  every  64 
hours  and  clean  if  necessary.  Use  a  good  grade  of  clean  fuel  oil  at  all 
times.  (See  page  77  of  Operation  Section.)  Failure  to  keep  the  fuel 
filter  and  strainers  clean  will  cause  excessive  wear  on  the  fuel  pump. 
The  fuel  pump  screen  should  be  cleaned  regularly.  Ventilating  holes 
should  be  kept  clean  and  open  to  permit  proper  air  intake. 


The  Tournapull  engine  is  equipped  with  three  air  cleaners  and 
pre-cleaners. 

Each  pre-cleaner  and  air  cleaner  should  be  serviced  as  follows: 
Pre-Cleaners 

The  pre-cleaner  is  an  attachment  fastened  to  the  top  of  the  air 
cleaner  for  the  purpose  of  collecting  excessive  dust  going  into  the  intake 
of  the  air  cleaner.  A  small  jar  is  screwed  on  the  pre-cleaner  for  collecting 
dust  and  must  be  cleaned  every  8  hours  of  operation  when  working  in 
extremely  dusty  conditions.  (Oftener  if  required.) 

Remove  pre-cleaner  and  inspect  fins  every  8  hours.  When  fins 
become  dirty  or  oily,  wash  entire  pre-cleaner  in  SOLVENT,  dry  cleaning 
orOlL.  fuel,  diesel. 

Air  Cleaners 

Careful  attention  to  the  air  cleaners  will  prolong  engine  life.  Check 
the  oil  in  the  sumps  of  the  air  cleaners  every  8  hours  of  operation  and 
replenish  if  necessary. 

The  air  cleaner  takes  the  dust  from  the  air  but  the  operator  must 
take  the  dust  and  dirt  from  the  cleaner.  An  oil  of  the  same  grade  as 
that  in  the  crankcase  should  be  used  in  the  cleaner;  however,  in  ex- 
tremely cold  weather  a  lighter  grade  may  be  necessary.  (Refer  to 
lubrication  instructions.) 


CLEANLINESS 


CARE  OF  AIR  CLEANERS 


WARNING:    NEVER  USE  CRANKCASE  DRAININGS. 
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UNPIlltftB}  An 


AIR 

CU5AN« 


CLEAN  AIR 


Remove  the  oil  cup  by  loosening  the  wing  nuts  or  clamp  itcrew 
tiiiit  holds  tite  Clip  ia  place  on  the  lower  pert  of  the  deener.  Bmpty  the 

cril  from  the  cup  and  wash  thorouj^ify  With  cleaning  solvent. 

With  clean  cloth  or  brush  (not  waste)  and  cleaning  solvent  wash 
the  inside  surface  of  the  air  inlet  tube.  If  this  is  neglected  dirt  will 
gradually  build  up  on  itMide  of  tobe.  Tbie  will  prevent  Ibe  passage  of 
a  nif fidest  quantity  of  air  wbidi  ia  necenary  for  propa-  combustion  and 
food  engine  performance. 

Fill  the  oil  cup  to  the  level  indicated  by  the  bead  on  its  side  with 
dean  fradi  oil  #MI  aetirinMft  to  deaner. 

After  evwy  256  hourt  of  operation,  the  icreens  biside  ^  body  of 
the  cleaner  must  be  cleaned.  Remove  the  entire  cleaner  from  the 
engine.  When  it  has  been  disassembled  for  the  regular  cleaning  job  as 
described  above,  flush  the  inside  of  the  deaner  body  with  SOLVENT, 
dry  deanii^  or  OIL.  fuel,dieeeL 

After  thoroughly  flushinib  blow  the  screens  out  well  with  com- 
pressed air.  When  cleaner  is  refdaoed  oo  the  engine^  be  sure  all  connec- 
tions are  air  tight 

.Bacli  tiiBe  the  air  deanan  m  aervioed  tiie  cta^Bcasa  breather 
diouki  be  deaoed.  (Refer  to  lubrioation  inatructioos.) 


Air  cleaners  are  designed  to  handle  a  certain  maximum  volume  of 
air.  As  engine  speed  increases  or  decreases  the  volume  of  air  traveling 
through  the  cleaner  varies  proportionately.  Overspeeding  will  pull  the 
oil  from  the  oil  cup  into  tiie  intalEe  of  the  engine  in  a  very  short  time^ 
thus  making  the  filter  useless. 

Do  not  allow  the  engine  to  operate  at  speeds  higher  than  that  for 
which  the  governor  is  adjusted. 
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CARE  OF  COOLING  SYSTEM 


Check  level  of  water  or  cooling  solution  in  radiator  every  8  hours 
of  operation.  Keep  the  radiator  full.  The  capacity  of  the  cooling  system, 
including  radiator  is  approximately  12  gallons. 

Water  used  in  the  cooling  system  should  be  soft,  or  as  free  as 
possible  from  scale  forming  minerals. 

The  cooling  system  should  be  drained  occasionally  to  remove  dirt 
and  sediment  which  accumulates.  The  radiator  is  drained  by  opening 
the  petcock  in  the  bottom  of  the  radiator.  To  assure  complete  draining 
of  the  cylinder  block  it  will  be  necessary  to  remove  the  drain  plugs  in 
the  engine  block  and  water  manifold.  Failure  to  drain  any  one  of  these 
plugs  may  cause  serious  damage  in  freezing  weather. 

Clean  the  air  passage  in  the  radiator  every  64  hours  of  operation. 

For  operating  temperatures,  refer  to  page  39  of  Operation  Section. 

Check  battery  with  a  good  hydrometer  every  8  hours  operation  (be- 
fore operation).  Battery  is  sufficiently  charged  if  specific  gravity  of  elec- 
trolyte is  1.225  to  1.300  (1.075  to  1.230  in  hot  or  torrid  climates).  If 
specific  gravity  is  below  1.225  or  the  variations  between  specific  gravity 
readings  of  cells  is  more  than  25  points,  remove  battery  for  recharge  or 
inspection. 

If  necessary  add  distilled  water  to  maintain  electrolyte  level  about 
Va"  above  the  plates.  Also  inspect  battery  cables  for  cleanliness  or 
tightness.  Remove  corrosion  from  and  around  terminals  and  then  coat 
with  vaseline  or  grease. 

Make  operational  maintenance  checks  regularly. 

Operational  maintenance  checks  may  be  defined  as  the  checks 
which  may  be  made  during  the  operation  of  the  equipment.  These 
checks  give  the  operator  some  idea  as  to  the  condition  of  the  cranking 
motor  so  that  if  some  abnormal  condition  of  operation  is  noted,  correc- 
tions may  be  made  before  complete  failure  of  the  unit  takes  place, 
with  a  consequent  failure  to  start  the  engine.  During  starting,  the  action 
of  the  cranking  motor  should  be  noted.  The  cranking  motor  should  take 
hold  promptly  and  spin  the  engine  at  normal  cranking  speeds.  If  the 
cranking  motor  cranks  the  engine  slowly  or  not  at  all,  the  equipment 
should  be  checked  and  the  necessary  corrections  made.  (Refer  to  pages 
257  thru  262  of  Repair  Section.)  Failure  to  crank  normally  can  be  due 
to  a  low  battery,  defective  battery  cables,  poor  connections  in  the 
cranking  motor  to  battery  circuit  (including  solenoid  switch  circuit), 
defective  cranking  motor,  low  temperatures,  or  various  conditions  in 
the  engine. 

CAUTION:  The  cranking  motor  must  never  be  used  for  more 
than  30  seconds  at  any  one  time  without  a  pause  of  several  minutes  to 
wait  until  the  cranking  motor  cools  off.  The  cranking  motor  must  never 
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be  used  to  move  the  vehicle.  Failure  to  observe  these  rules  may  result 
in  complete  failure  of  the  cranking  motor. 

Generator  charging  rate  should  be  checked  regularly.  Frequently 
the  rate  of  charging  is  stepped  up  when  all  that  is  needed  is  an  adjust- 
ment of  the  generator  and  regulator.  Over-charging  causes  excessive 
wear  on  the  generator  brushes  and  shortens  the  life  of  your  battery. 

Periodic  inspection  and  good  maintenance  will  prevent  service 
interruption. 

Keep  connections  clean  and  tight.  Prevent  wire  and  lugs  from 
touching  each  other  or  any  metal  except  screw  terminals  to  which  they 
are  attached.  Replace  broken  or  worn  out  wires  and  their  terminals. 

Do  not  spray  washing  solutions  against  generator,  cranking  motor 
and  control  unit  because  if  forced  into  the  interiors,  certain  deposits 
may  accumulate  to  cause  service  interruptions.  Keep  aluminum  or  other 
metallic  paints  away  from  terminals  to  avoid  possible  shorts  and  grounds. 
Shield  generator  and  cranking  motor  from  dripping,  spilled  oil  or  other 
liquids.  Keep  brush  opening  band  on  generator. 

NOTE:  Care  must  be  taken  in  installing  band  to  see  that  venti- 
lating louvers  are  facing  down  to  prevent  water  running  into  the 
generator. 

Lubricate  bearings  as  per  lubrication  instructions  on  page  75  of 
Operation  Section. 

Make  sure  at  all  times  that  the  proper  fuses  are  in  place.  (Refer 
to  wiring  diagram  on  previous  page.) 

For  further  instructions  pertainmg  to  adjustments  and  care  of  the 
electrical  equipment  (points  not  normally  taken  care  of  by  operators) 
refer  to  pages  257  thru  262  of  Repair  Section.  Functions  of  electrical 
equipment  will  be  found  on  page  17. 


Check  tens'on  of  water  pump  belts  every  256  hours  of  operation 
and  correct  if  needed. 

The  belts  may  be  tightened  by  loosening  the  water  pump  clamp 
ring  and  turning  the  water  pump  (which  is  on  an  eccentric)  counter- 
clockwise to  give  the  belts  proper  tension.  The  belts  have  proper  tension 
when  they  can  be  pushed  down  approximately  ^4  "  with  normal  thumb 
pressure. 

Belts  are  often  neglected  because  a  poorly  adjusted  belt  does  not 
bring  an  immediate  penalty.  A  belt  which  is  too  tight  puts  a  strain  on 
gears,  shaft  and  belt  grooves.  Loose  belts  slip,  overheat  and  wear  out 
more  quickly. 

You  can  not  cool  the  water  in  your  radiator  efficiently  if  the  belts 
on  the  water  pump  are  slipping.  In  replacing  worn  belts,  use  standard 
V  belts  of  the  right  length  and  shape  to  fit  the  grooves  properly. 


DRIVE  BELTS 
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Fua  PUMP  xmm 


Check  the  fuel  pump  timing  before  initial  operation  and  before 
opcctttiag  the  engine  following  onrerhaul  jobe  vAdch  ml|^  Affect  tiie  fuel 

pitmp  timing  . 

1.  Bar  the  engine  over  to  Number  One  top  center.  The  engine  is 
on  Number  One  top  center  when  the  top  center  mark  on  the  flywheel 
Uhm  vtp  with  the  mark  on  tbib  flyw^iMl  houtfog  tim»^  tbt  inqMctioii 
plate  and  if  both  intake  and  exhaust  valves  on  Number  One  cylinder 
are  closed.  If  the  top  center  mark  shows  on  the  flywheel  and  Number 
One  exhaust  and  intake  valves  are  not  closed,  the  engine  is  on  Number 
Six  top  center  and  it  wiU  be  iMoessary  to  turn  the  crankshaft  one 
oomidetB  revolution. 


2.  Check  the  fuel  pump  timing  marks  on  the  water  pump  drive 
pulley  and  the  gear  housific.  This  should  straw  cna  and  six  top  cutter. 

3.  Check  the  distributor  collar  timing  mark  through  the  distributor 

housing  inspection  hole  as  shown. 

These  checks  on  fuel  pump  timing  are  only  necessary,  (1)  after 
the  fual  pump  has  been  removed  from  tiie  engine,  (2 )  or  if  the  camshaft 
timing  has  been  changed,  (3)  or  the  fuat  pump  distributor  has  been 
lifted  from  the  fuel  pump.  The  engine  cannot  get  out  of  time  by  itself. 


Check  the  injector  adjustment  before  initial  operation  and  once 
every  256  hours  of  operation  thereafter.  Also  check  injector  adjust- 
ments after  an  overhaul  or  at  any  ttma  when  the  operator  it  not  sure 
tiiat  the  engine  is  ready  to  be  operated. 

1.  To  set  the  injector,  pull  the  compression  release  lever  as  far 
beck  as  possible  and  hold  it  in  this  position.  This  allows  the  intake 
iraives  to  remain  opm.  The  engine  may  then  be  tinned  over  without 
working  against  compression. 
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2.  Rotate  i3m  «ks^  in  its 

operating  direction  until  Num- 
ber 1  cylinder  comes  up  on 
the  compression  stroke.  (Oa 
the  compression  stroke  both 
the  intake  and  exhaust  valves 
will  be  closed  with  the  com- 
pression reieene  in  rumiiiig 
position.)  As  the  piston  ap- 
proaches top  center,  the  injec- 
tor rocker  lever  (the  center 
tev«r)  tnll  start  moviiig  down- 
ward, pushing  the  injector  plun- 
ger down  with  it 


3.  When  the  injector  rock- 
er lever  starts  its  downward 
movement,  continue  to  turn  the 
engine  (approximately 
turn)  imtil  the  notch  marked 
"1  fli  6  VS*  on  tlie  water  pump 
drive  pulley  registers  with  the 
top  center  mark  on  the  gear 
housing.  Number  1  ej^linder  is 
now  in  postticm  to  adjust  tiie 
injector. 


4.  Make  sure  that  both  in- 
take and  eriiaust  valves  are  m 
closed  position  befwe  adjusting 
the  injector  plunger. 


5.  With  an  injector  adjusting  tool,  push  the  injector  plunger  firmly 
in  its  seat.  Then  with  a  screwdriver,  turn  the  adjusting  screw  down 
un^  it  just  bottoms.  Now  tii^ten  the  lock  unit  Do  not  tighten  f urtii«- 
or  beck  off  the  adjusting  screw. 

Caution:  Be  careful  not  to  adjust  the  injectors  too  tightly,  aa  this 
throws  an  overload  on  the  camahait  and  cam  roUera,  tdtiatately  dama^ng 

these  parts. 

The  injectors  for  only  one  cylinder  can  be  adjusted  at  one  setting. 
Two  complete  revoluticms  of  the  crankshaft  are  necessary  to  adjust  Ihe 
injectors  for  all  cylinders. 
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VALVE  ADJUSTMENT 


Never  operate  the  en^ne  when  the  valves  are  improperly  adjusted. 

Check  the  valve  adjustment  before  initial  operation  and  once  every 
256  hours  of  operation  thereafter.  Also  check  valve  adjustments  after  an 
ovftfliBttl  or  ttt  aqy  time  wbm  tile  operator  is  not  sure  tiiat  tbe  engiiMr  it 
ready  to  be  operated. 

1.  Make  sure  the  compression  release  is  in  running  positkMi  before 
setting  the  intake  valves. 

2.  AlwiQm  make  final  valve  adjustments  wlien  the  engine  is  liot. 

3.  Set  the  imeicB  valves  at  .014"  and  the  exhaust  valves  al  ^22". 

4.  Turn  the  engine  over  until  the  next  "VS"  notch  in  the  watM* 
pump  drive  pulley  indexes  with  the  top  center  mark  on  the  gear 
housing.  This  brings  the  cylinder  next  in  the  firing  order  to  the  correct 
position  for  ii^}ecti>r  and  valve  adjusUnepts. 

5.  Following  tiiis  procedure,  continue  until  all  injectors  and  valves 
have  been  set. 

CAUTION;  The  valves  tor  only  one  cylinder  can  be  adjusted  at 
one  aetting.  Two  complete  revolutions  oi  the  crankshaft  are  necessary 
to  adjmt  U»  vafvea  tor  aSi  eyliaiera. 


After  the  fuel  pump  is  installed  on  the  engine  and  the  engine  is 
nmning,  the  low  speed  or  idling  governor  stop  screw  should  be  adjusted. 

This  adjustment  is  made  by  loosening  tixe  locknut  and  turniog  tiie 
idling  screw  until  the  engine  idles  at  between  450  and  500  RFM. 

If  more  adjustment  is  required  than  the  screw  permits,  readjust- 
ment of  the  linkage  to  the  idling  control  may  be  made.  Make  sure  this 
adjustment  is  made  so  that  tiie  idling  lever  holds  the  screw  ^[ainst  the 
stop  on  the  pump  body  v^ien  in  idling  pontion. 


ADJUSTING 
VALVES 


ADJUSTMENT  OF  IDUNG  GOVERNOR 
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Thar*  ia  no  Mt  interval  for  chedtinf  the  atwrins  clutdiM  far  ad* 

jttitment 

Instead,  the  operation  of  the  machine  serves  as  a  constant  check 
oo  Ihe  adjustmaoL 

Adjust  the  steering  dutches  only  when  troubled  with  clutch  sUp- 

Do  not  tinker  with  the  clutches.  Normally,  the  clutches  should  not 
fw  bothered  so  long  as  they  are  fimcltecilng  properly  and  reapooding 
to  the  movement  of  the  control  levers.  However,  in  event  the  adjustment 
has  been  turned  up  so  tight  that  the  operator  has  difficulty  in  moving 
the  control  levers  to  engage  and  disengage  the  clutches,  backing  off 
or  kKMMoiiig  tfM  cluldi  is  pMiniiaiblai  providiiis  llittt  ^Ub  miomit  of 
tightness  is  not  needed  in  overcoming  clutch  slippage. 

Normally,  a  good  firm  pull  or  push  of  the  control  lever  is  required 
to  disengage  or  re-engage  a  clutdi  ydiea  correctly  adjusted,  with  more 
force  vequired  for  re-engaging  tium  for  disengaging.  The  amount  of 
force  needed  in  engaging  and  disengaging  clutches  when  correctly  ad- 
justed varies  somewhat  with  different  machines^  however,  due  to  me* 
dtuadcai  ooodhioa  of  the  madilnei,  weigfat  of  oil  in  ivfaidi  the  dutdiee 
are  nmning,  etc. 

As  the  steering  clutch  levers  are  moved  to  engage  or  disengage 
like  clutches,  the  clutch  engaging  mechanism  "snaps"  or  'toggles"  over- 
ccnter,  end  this  action  can  be  both  heard  md  felt  by  tiie  operator. 
With  a  clutch  correctly  adjusted,  this  ''snap"  becomes  very  defining  apd 
to  operators  or  mechanics  who  are  familiar  with  the  machine,  this 
serves  as  an  indication  as  to  whether  the  clutches  are  correctly  adjusted. 

The  dutdiei  diould  be  adjusted  only  tig^  eiiocii^  to  prevant  dip* 
page  when  under  load.  Additional  tightness  is  unnecessary  and  causes 
more  effort  to  be  required  by  the  operator  in  engaging  and  disengaging 
the  dutches  than  diould  be  needed. 


Gougle 


90 

Digitized  by  C^OoQIC  ^ 

university  of  CALIFORNIA 


MAINTENANCE 

HOW  TO  HAKB  CLUTCH 
ADJUSTMENT 

To  adjuBt  a  itMdag  dutcb,  fint  stop  the 
I  and  mnove  the  immd  impaction  plate 
fron  tiw  dock  plate,  on  tha  alda  manwt  the 
dutch  that  is  to  ba  adiwtad. 

Reach  through  the  inspection  hole  with  a 
wranch  and  back  a&  the  two  lock  Kraws 
wiihih  lode  tiia  adjiHtinaot,  lliataby  -fraabiK 
tite  adjusting  spider  so  that  it  can  be  turned. 
Uk  doing  this,  first  back  off  the  lock  nuts 
loetrted  on  iSn  lock  ecmra.  It  atagr  ba  aaoea- 
sary  to  disengage  the  staaiteg  clutch  and 
turn  the  dutch  over  with  tba  ttiftar  to  be 
■bla  to  taadi  both  lode  scirawe.  Make  sure 
the  lock  screws  are  turned  far  enough  out  of 
lha  adjusting  spider  to  compansata  for  in- 
anvMiMiit  of  tiM  adlMtiiil  vidar  iHiidi 
takaa  idaca  hi  tlia  foOowlog  opanttion. 

Witii  tha  dutdi  dlMnciiCBdi  turn  tlia  ad- 
justing spider  on  the  threaded  hub  of  the 
dutch  drive-plate  by  hand  or  by  prying 
Uglily  a^dnvt  ona  of  tha  dutch  fln^n  with 

a  bar  if  it  can  not  be  turned  by  hand.  Turn 
the  adjiuting  spider  dockwise  to  tighten  the 

the  adjustment.  (The  amount  of  a  turn  re- 
quired to  reach  the  desired  adjustment  will 
ba  amOy  Umamd  aftar  having  adjattad  «ba 
dutches  once  or  twice.  Only  a  very  small 
part  of  a  turn  is  normally  required — some- 
timaa  wily  Vt'  to      of  natwrnt) 

Vt^dtout  starting  tha  angina,  test  tha  ad- 
jiiBiiimnt  Oj  laainig  ina  comroi  wwai  uiuve- 
ment.  The  feel  of  Ibm  clutch  ""ft**^  mech- 
anism as  it  "tatff^  over  center  «U1  ha  vary 
widaot  to  tha  oporatur  wtiau  uKwlug  tha  ooo- 
trol  levers  to  engage  and  disengage  the 
dutches  if  correctly  adjusted.  If  a  definite 
'^nap^  is  bodi  heard  and  flit  in  tiiii  opara- 
tion,  lock  the  adjustment  by  turning  the  lock 
screws  in  tight  against  the  drive  plate.  Also 
ttm  'flia  lode  nnta  on  the  lodr  acraws  up  tif^it 
against  the  adjusting  spider.  Then  re-install 
tha  inspection  plate  and  road  test  the  ma- 
diina.  If  slippaga  atill  ooeora  nhan  nadar 
load,  another  taica  op  ia  the  adjustment  will 
be  necessary. 


□igitizBd  by 


Gougle 


91 


MtncnoH  run 


O  r  E  8  A  T  i  O  N 


STEERING  BRAKE 
ADJUSTMENT 


There  is  no  set  interval  for  checking  the  steering  brakes  for  adjust- 
ment. Instead,  tfhe  operation  of  tlw  madiine  aervw  ai  a  oomtant  dwdr 
on  the  adjustment. 

The  steering  brakes  can  be  applied  by  means  of  either  the  brake 
levers  or  the  steering  clutch  levers.  Adjust  the  brakes  whenever  troubled 
hy  them  not  hokfing  ptopttty  vrtuea  unng  tibe  bralEe  Imvm,  or  wbm  liie 
proper  engaging  or  releating  of  tiie  farakea  is  not  obtained  wlien  using 
the  steering  clutch  levers. 

When  actiukting  the  brakes  with  the  steering  clutch  levers,  there 
diould  be  a  bii^  interval  or  diManee  of  travel  between  tfw  fMiiat  ^riiwe 
the  steering  clutch  releases  and  the  point  where  the  brake  takes  hold  as 
the  clutch  lever  is  moved  to  the  rear.  Unless  this  brief  interval  is  ohtained, 
the  brakes  are  incorrectly  adjusted  and  an  adjustment  should  be  made. 
HOW  TO  MAKB  ADJUSTMENT 
To  adjust  IIm  steering  brakes,  first  remove  the  round  inspection  plate 

from  the  deck  plate,  on  the  side  near- 
est the  brake  that  is  to  be  adjusted. 

To  tig^iten  «  faradEe,  turn  bsae  nut 
"B"  (see  illustration  above)  counter- 
clockwise. Then  reach  through  deck 
plate  opening  and  turn  nut  "A"  clock- 
wise with  the  brake  adjusting  wrench, 
far  enough  to  adjust  brake  to  desired 
tightness.  Then  turn  nut  "B"  clock- 
wise, tight  against  the  emo,  to  lodt  the 
adjustment.  To  loosen  brake,  turn 
nut  "A"  counter-clockwise  and  then 
turn  nut  "B"  clockwise,  as  needed  to 
bring  brake  mto  con  eel  adfustment^ 
Turn  nuts  "A"  and  "B"  only  a 
small  amount  at  a  time  until  the  point 
is  reached  where  maximum  leverage 
is  obtained  from  aetiuitor  lever 
when  engaging  the  brakes;  or,  in  other 
words,  to  the  point  where  the  actuator 
lev&c  approaches  the  over-center  posi- 
tion (not  qvAto  ovW'Center).  It  can 
usually  be  determined  when  this  point 
is  reached  by  the  "spongy"  feel  ob- 
tained on  tiie  brake  lever  when  en- 
gaging the  brake. 
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Each  time  that  a  brake  is  either 
tightened  or  loosened  by  turning  hex 
nuts  "A"  and  as  outlined  on  the 
previous  page,  check  the  travel  of 
the  clutch  lever  between  the  point 
where  ihe  clutch  releases  and  die 
point  where  the  brake  takes  hold.  To 
do  this,  pull  back  the  brake  lever  to 
the  point  where  the  brake  first  en- 
gages and  pull  bade  tfatf  dutch  lever 
to  the  point  where  the  clutch  releases. 
Then  measure  the  clearance  between 
the  lower  end  of  the  levers  at  the 
point  illustrated  The  deerance  at 
this  pdnt  should  be  approximately 
V^'  to  Va".  If  greater  or  less  than 
¥a"  to  V4"  make  the  following  ad- 
justment 

Adjust  brake  control  linkage  as  re- 
quired to  bring  about  the  correct  dis- 
tance of  travel  of  the  clutch  lever  be- 
tween the  dut^  releswe  porition  and 
the  brake  engaged  position.  To  do 
this,  turn  the  clevises  at  the  ends  of 
the  brake  links  far  enough  to  bring 
about  tiie  q>edfied  to  Vi"  travel 
as  outlined  above. 

After  having  completed  the  brake  adjustment,  road  test  the  machine. 
MINOR  ADJUSTMENTS 

In  addMioo  to  the  points  of  adjustment  covered  ahovei  the  taXkm' 
ing  points  wfaidi  affect  Hm  brake  action  also  require  inft«quent  attention. 


1.  Release  spring  (D) 
Ufte  rear  end  of  brake  band 
■way  from  drum  (outer 
cIpBwuifHatice  o  f  driven 
»)  «iMa  boiiM  h  dis- 
A  rlaanihra  ^ 
1/32'  to  1716*  should  be 
maintained  at  this  point. 
(This  can  only  be  adjusted 
with  deck  plate  removed.) 


2.  Set  screw  (B>  in  tear 
of  brake  actuator  housing 
on  deck  plate  is  intended 
to  prevent  actuator  lever 
■Hi  Uidnii  itom  dgppiibn 


hralM.  Turn  ISbm  Mt 
in  to  tiM  print  irfkM*  it 
stops  actuator  lever  Just 

before  dropping  o  v  e  r  - 
center.  It  can  be  deter- 
mined when  this  point  is 
reached  by  "feel"  of  brake 
lever.  This  adjustment  is 
usually  necessaiy  only  after 
initadlinc  dedc  plat*. 


3.  When  removing  deck 
plate,  set  screw  (E)  must 
be  backed  out  far  enough 
to  permit  actuator  lever  to 
be  moved  back  into  brake 
aebiator  housing  as  illu- 
■UBua  aner  iiis<iwiiiei  iiiis 
fatakn  llidwte.  This  wOL 
pennit  dbdc  plate  to  be 
lifted  off  over  actuator 
lever. 
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OPIIATOB'S 


FLYWHEEL  CLUTCH 
ADJUSTMENT 

Ther*  fa  no  Mt  istonral  lor 
cherking  the  fljrwfaael  chitdi  for 
adjuitiiMOt. 

Instead,  the  operation  of  the 
machine  serves  as  a  constant 
check  ^  Hie  adjustment 

Adjust  the  flywiieel  clutch 

only  when  the  pedal  'lash"  is 
reduced  to  Vi ",  or  when  troubled 
with  clutch  slippage.  It  is  not 
ahvasrt  necesiaiy  to  adjust  a 


BMWWB  OP  imMH  OMCH 


dutch  immediatd^  when  slight  slippage  occurs  under  extreme  heavy 
loads.  In  this  case,  the  sUppage  may  be  due  more  to  momentary  over- 
load than  to  incorrect  adjustment,  and  a  take  up  in  the  adjustment 
may  not  be  neeessary  for  nortaal  operatkn.  If  cootiinied  dippi^  dxnild 
occur,  however,  an  adjustment  should  be  made  (unless  the  slippage 
is  caused  by  oily  clutch  facing  or  other  sources  of  clutch  slippage  as 
outyned  in  TVouUe  Shooter's  guide  at  rear  of  Repiur  Section.) 


HOW  TO  MAKE  ADJUSTMENT 

To  adjust  the  clutch,  first  shut  off 
the  engine.  Then  remove  the  inspec- 
tion plate  from  the  bottom  of  the 
clufcdbi  hotMafng.  This  can  be  readied 
from  below  the  ToumapulL 


Have  a  helper  hold  clutch  pedal  in 

the  "released"  position.  This  is  neces- 
sary because  otherwise  the  adjusting 
straps  and  studs  might  become  bent 
or  the  direads  on  the  studs  or  nuts 
might  become  stripped. 
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MAINTENANCE 

Back  off  the  adjusting  nuts  five  full 
turns  each.  There  are  six  adjusting 
strap  nuts  on  the  clutch.  To  reach 
all  nx  iM]t%  turn  tbe  engitie  over  by 
hand  (with  compression  retetaed.) 

Re-engage  the  clutch  by  removing 
the  foot  from  the  pedal.  This  will 
permit  ^  adjindng  friate  to  move 
out  of  contact  with  the  adjusting 
shims.  Remove  one  shim  from  imder 
each  of  the  adjusting  straps  with  a 
pair  of  sharp  noaad  plio^  or  imert 
cotter  pin  puller  in  small  hole  of  shim. 
Be  sure  no  portion  of  the  shim  is  left 
between  the  adjusting  plate  and  fly- 
wheel ring;  afao  tiiat  the  same  num- 
ber of  shims  are  removed  from  under 
each  strap.  Release  the  clutch  by 
i^Uam  bolding  the  pedal  in  tiue  dmmr 
gaged  position.  Then  tii^ten  all  ad- 
justing strap  nuts. 

Re-install  the  inspection  plate  and 
road  test  the  machine. 


MINOR  ADJUSTMENTS 
In  addition  to  die  above  adjustment,  the  following  points  also 
fetjiiire  iii£re(|uent  attention. 


1.  Aflir  aU  thima  have 
liMii  nmovadf  it  to  pomUs 
to  make  oob  padUl  adjuit- 
mant  However,  we  would 
adirise  against  doing  fliis 
and  suggest  instead  tliat 
new  facings,  or  preferably 
a  new  driven  diac  aaaamldy, 
be  installed. 


AFTER  THE  LAST  SHIM 
HAS  BEEN  REMOVED 
ONE  ADJUSTMENT  OF 
THE  CLUTCH  PEDAL 
LINKAGE  MAY  BE  MADE 
BEFORE  REPOCING  THE 
DRIVEN  DISC  OR  REFAC 
ING  THIS  ADJUSTMENT 
J  MAY  USUALLY  BE  MADE 
BY  BACKING  OFF  THE 
SET  SCREW  TO  PERMIT 
BEARING  TO  CLEAR 
,  CLUTCH  SLEEVE 
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2.  Occasional  checks  o  n 
the  distance  from  machined 
surface  which  auppcuU  the 
aUma  to  faoa  of  dutch 
atoaiv*  ahoidd  ba  mad*  wttti 
clutch  engaged.  This  can 
best  be  done  when  trans- 
mission is  removed  from 
engine.  Use  a  straight 
edge  and  scale  as  illu- 
strated. Hold  the  straight 
edge  in  place  by  pushing 
release  bearing  into  contact 
nHtii  straight  edge.  Dis- 
toocai  "A"  ahould  be  IVb", 
miinH  7/64"  aad 
that  baa  bean  mnovod. 


A  I- 


HOLD 
STRAIGHT 
EDGE  FIRMLY 
BETWEEN 
CLUTCH 
SLEEVE  AND 
RELEASE 
BEARING.  SO  IT 
WILL  NOT 
DROP  INTO 
TRANS. 
MISSION 
CASE 


3.  When  distance  "A"  (see 
step  2)  is  correct,  dieck  the 
distance  from  tha  aSmm 
beariof  to  tiba  duti&itoav*. 
This  should  not  be  less 
than  Vr"  and  not  more  than 
5/32",  It  may  be  necessary 
to  adjust  the  pedal  linkage 
to  obtain  proper  clearance 
of  Va"  to  5/32",  because 
of  wear  or  improper  initial 
adjustment;  otherwiaay  do 
not  adjust  pedal  linkage. 


AFTER  CLUTCH  IS  AO- 
JUSTED  IN  ACCORDANCE 
WITH  DIMENSION  "A" 
B  EA  R I NG  SHOULD  BE  MTO 
* CLUTCH 
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HYDRAiniC 
BKAKI  ADJUSTMENT 

There  is  no  set  interval  for  check- 
ing the  hydraulic  brakes  for  adjust- 
SDMit  liMttad,  tib*  opentioo  of  the 
macWiio  mrvm  as  a  ooMt«at  check 
OB  IIm  adjiMtiiMat 

troubtod  wMt  fanka  dipiMft  or  with 

overheating  of  the  brake  drum  due 
to  brake  drag.  Tighten  the  brakes 
when  slipping  (unless  caused  by 
greasy  facings,  loose  wheel  bearings, 
or  ottier  cwitM  of  fanke  ilippage.  R«- 
ftr  to  Troiibte  Sbootac'i  Gui<lt).  Back 

ovMvheoting. 

Tbo  brakes  ^i^wM  be  atOMWplieric 
or  room  temperature  wbaa  making  ad* 
juatmeotii 

HOW  TO  MAKE  ADJUSTMENT 

1.  First  raise  rear  whaala  by  placing 
blocks  iinder  rear  of  Scraper  bowl  and 
than  lowriag  bowl  to  th*  pooad.  Cb«ck 
tlM  Hfrim  to  (liim  dMfwwaa  ct  tKo  wA^ 

justing  screw  awb  of  primary  and  secondary 
shoes,  using  ■  tuAu  gauge  through  holes 
(A)  and  (B)  as  illustrated.  The  clearance 
should  be  approximately  .020"  at  the  end  of 
bottt  ahOMi 

2.  If  ia  tuUng  the  above  dieck,  ■  dear- 
anoe  of  apprex.  020"  (within  lOOS")  is  not 
found  at  each  shoe,  uncover  the  adjusting 
hole  and  turn  the  notched  wheel  on  the 
brake  adjusting  screw  as  needed  to  obtain 
this  clearance,  using  a  screw  driver  or 
brake  adjusting  tool.  Move  handle  of  scnw 
driver  or  adjusting  tool  upward  to  decrease 
clearance — downward  to  increase  clearance. 
If  equal  deenuce  it  not  obtained  at  boUi 
ahoea,  adjint  oentraliMr  tm  in  tlep  S  md 
then  adjust  to  .020"  dearance. 

3.  Now  check  clearances  at  anchor  pin 
ends  of  prfanniy  and  secondary  shoes,  using 
feeler  miae  thnnigb  holee  (C>  and  (D). 
Tha  daamnea  ifamild  ba  t^P^K.  MV  at 
tiia  andMT  pin  end  of  bodi  eboeik 
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4.  If  in  checking  cleanuiCM  at  anchor 
pin  ends  of  shoes  a  clearance  of  approx. 
.008"  (within  .003")  is  not  found  at  each 
■boa,  loosen  the  anchor  pin  nuts  about  one 
turn  each  and  turn  anchor  pins  as  needed  to 
obtain  the  proper  clearances.  Turning  the 
arrow  fiaiiit  (on  nut  aad  of  andior)  away 
from  center  of  axles  movea  andior  end  of 
shoe  lining  toward  the  drum  and  decreases 
Uidng  to  drum  clearances.  Turn  anchor  pin 
in  opposite  direction  to  increase  clearances. 
Tighten  anchor  nuts  after  obtaining  correct 
ctoaraocw,  niiaf  *  IS"  wrench.  B«di  tboe 
ia  adJiMtad  iydapaiMlairt  of  the  otfaar. 

5.  If  aiidibr  pins  an  turnad  (atap  4), 

it  is  necessary  to  center  the  centralizer  as- 
sembly as  follows.  Back  off  shoe  centralizer 
bolt  nuts  anou^i  to  make  them  Just  fcaa  of 
lockwasher  tension  so  that  the  centralizer  can 
float  freely.  Then  turn  the  brake  adjusting 
acraw  ontU  brake  aheea  at*  tapaai»d  tightly 
against  drum.  Tap  backing  plate  near  cen- 
tralizer with  a  light  hammer  to  insure  cen- 
traHaar  taltiat  cattaet  podtkm  Iwtwan  shoe 
anda.  Ttg^itan  cmitiaHiai'  mouiithig  bolta.  . 

6.  Back  off  adjusting  screw  only  far 
enough  to  permit  wheel  and  brake  drum  to 
turn  fradly.  Cover  adjusting  hola  in  backing 
plate  and  lower  wheels. 

7.  The  brake  pedal  which  operatas  the 
hjrdrauHc  maater  cylinder  should  be  ad- 
justed as  follows. 

It  is  important  that  rod  (E)  be  ad- 
justed for  dearanoe  vriiere  it  seats  in  piston 
(F).  tliere  should  be  Vt'  to  y^"  of  free 
movement  of  brake  pedal  pad  before  the 
inesaun  stroke  starts.  Make  adjustment  if 
naca airj  by  turning  compfMsion  rod  (E) 
with  wrench.  Reach  compression  rod  from 
below  machine,  along  right  side  of  trans- 
mission. The  abof  claaiano*  will  pannit 
piston  (F)  to  return  all  the  way,  leaving 
port  (G)  open  through  which  brake  fluid 
can  pMt  tp  ptttonn  nnmpanaattng  action 
<rf  maatar  cspiindar. 

Road  taat  machine  after  compietinf  ad- 
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K>W»  CONmOL  UHIT  BRAKI  ADJUSTMENT 


Occasional  adjusting  of  the  ¥omm  CoatrtA  Unit  lindDM  it  nioowaiy 
becauie  of  tmlee  lining  wmt. 

There  are  two  pointi  to  cooiider  in  dieddng  or  making  the  brake 

adjustment. 

1.  The  position  of  the  brake  roUer  against  the  brake  cam  when 
the  contr^  lavor  ia  in  neutral  poaltkxi. 

2.  Hw  tMMioa  of  fbe  braikie  ipring. 

Check  the  poeitioii  ci  tbs  brake  roller  against  tibe  bndce  cam  every 
8  hours  of  operation.  The  operation  of  the  Unit  MTVei  as  a  constant 

check  on  the  brake  spring  tension. 


HOW  TO  CHECK  ADJUSTMENT 


With  the  control  lever  in  neutral 
position,  check  the  position  of  the 
brelra  itdter  agpinst  tiie  bnke  cam. 


The  accompanying  drawing  illu- 
strates the  correct  relative  position  of 
the  brake  roller  against  the  cam  when 
die  control  lever  is  in  neutral  positkai 
(with  slack  in  cable).  If  the  poeition 
of  the  roller  against  the  cam  is  not  ap- 
proximately as  illustrated,  an  adjust- 
ment itoaulA  be  inade  to  bring  it  into 
the  correct  pontion. 


MAKE 
ROUER 


WAKE  CAM 


Also,  if  brake  sUppage  should  occur 
wim  tibe  bnloe  is  under  load,  ^ 
justment  ihoiild  be  made  to  increase 
tbe  tension  of  llie  brake  firing. 
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MA  I  N  T  t  W  A  N  C  E 


-  HOW  TO  MAKE  ADJumtBNT 

If  the  brake  roller  is  incomectiy 
positioned  against  the  brake  cam, 
make  the  adjustment  by  first  loosen- 
ing the  clamp  bolt  at  the  upper  end 
of  the  tmdw  ndler 


Iftove  the  brake  roU^  arm  by  slip- 
ping it  on  iino  brake  shalt^  eitfaer  to 
the  teft  or  to  Ihe  rif^  as  is  requifed 
to  bring  the  brake  roller  into  the  cor- 
fiect  position  against  the  brake  cam 
(approximately  1"  down  from  the 
lockout  position). 


When  the  brake  roller  is  correctly 
positioned  against  the  cam,  tighten 
the  clamp  bolt  at  the  upper  end  of 
the  brake  roller  arm. 

To  increase  the  brake  spring  ten- 
•km  in  event  brake  slippage  occurs 
turn  the  set  screw  on  the  brake  arm 
in  a  ck>ckwtoe  -direction^  This  will 
raise  the  arm,  thereby  changing  the 
length  of  the  spring  and  increasing  the 
spring  tension.  To  decrease  the  spring 
tension,  turn  the  set  screw  counter- 
dockwise.  The  brake  spring  should  be 
adjusted  only  tight  enoiq^  to  prevent 
the  brake  from  dipfring  wbm  under 
load  since  added  tension  causes  more 
effort  to  be  required  in  disengaging  the 
brakes  than  should  be  necessary. 

IMPORTANT  —  Ahrayt  adjust  ctuteh 
altar  chan^ni  poaMon  oi  baJm  lottaemitiHtt 
brmim  emm. 
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POWER  CONTROL  UNIT  BRAKE  SHAFT 
BEARING  ADJUSTMENT 

Since  the  brake  ihafls  rotete  only  a  part  of  a  turn  during  operation, 
there  is  very  little  wear  on  the  liearinfi.  Thmfof^  tile  adjti^nieot  does 
not  require  frequent  ttlention. 

Check  the  brake  shaft  bearings  for  correct  adjustment  every  1024 
hours  of  operation  or  when  brake  slii^Mge  is  experienced  and  cannot 
be  traced  to  any  other  source. 


HOW  TO  CHECK  ADJUSTMENT 

To  check  for  bearing  looseness,  insert  a  pry  bar  or  similar  tool 
between  brake  roller  arm  and  fear  caae^  and  1^  laying  in  and  ou^ 
detect  any  end  movement  ctf  shaft  If  end  movement  is  notiomlde^  Hie 

bearings  are  loose. 

To  check  for  bearing  tightness,  remove  brake  spring  and  disconnect 
brake  band  from  brake  shaft.  Then  rotate  shaft  by  hand.  If  shaft  does 
not  tiffn  fntHy,  tibe  bearinis  are  adjusted  tGN>  tii^ 


If  hearings  are  adjusted  too 
an  adjustment  diould  be  made. 


tigbt  or  if  tee  is  notioealsle  toostnees. 


HOW  TO  MAKE  ADJUSTMENT 

To  make  adjustment,  first  remove 
brake  firing.  Then  proceed  as  fol- 
hsnm: 

1.  Loosen  clamp  bolt  at  upper 
end  ctf  roller  arm<  Than  rwoove  cottes' 
pin  from  castellated  nut  .at  end  of 

brake  shaft. 

2.  To  tighten  the  bearings,  turn 
the  castellated  nut  located  at  the 
upper  end  of  the  roller  arm  clocfcwiae 

on  the  brake  shaft.  To  loosen  the 
bearings,  turn  the  nut  counter-clock- 
wise. 

The  adjustment  is  correct  when 
bearings  are  free  ndHng  and  witliout 
«id  pli^. 

When  correct  adjttStmant  ia 

reached,  re-install  cotter  pin  and 
tighten  clamp  bolt  Also  install  brake 
^ring* 
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POVm  CONIKOI  UNIT  ClIlfCM  ADJUSTMBIT 

There  it  no  aet  interval  for  dieHrit^  Urn  chitdiet  for  Adlluilinmit 
Rather,  the  operation  of  the  unit  fay  the  operator  Mrvw  ai  a  cooatant 
check  on  the  adjustment 

If  operating  a  Power  Control  Unit  having  an  incorrectly  adjusted 
datdb,  the  operator  will  have  difficulty  in  making  the  Power  Control 
Unit  function  properly»  and  tbero  wtti  bo  sympioiut  ivliidi  will  indicate 
to  the  operator  that  the  ctutdb  is  incorrectly  adjusted.  These  symptoms 
are:  (1)  Travel  of  control  lever  from  neutral  to  the  fully  engaged 
position  too  great  for  efficient  operation,  (2)  Clutch  won't  fully  engage, 
(3)  Clutcfa  dippag^  (4)  Chi^  won't  rolMUMS  (5)  Gliitdi  dtmspag,  (6) 
Brake  won't  fully  releate^  (7)  Overheating  as  a  remit  of  the  above. 

If  troubled  by  one  or  more  of  the  above  symptoms  when  qperating 
the  unit,  it  is  an  indication  that  the  clutch  is  probably  incorrectly  ad- 
justed and  an  adjustment  duHild  be  made 

There  are  three  factors  which  affect  the  clutch  adjustment  and 
which  cause  the  symptoms  listed  above: 

1.  taeomct  maamt  oi  dmaataom  bttmatt  dnvittt  ooiw  and 
Aivm  aam  whm  control  hmor  Im  in  muttml.  TMa  dMumnce 
regulates  the  dutanc*  fb*  drintng  COM  onitt  tnmi  to 
fully  engage  the  driveo  eone.  Since  tliit  deemice  euaot 
be  meatured  accurately  without  difficulty,  it  is  usually 
thought  of  in  terms  of  the  distance  the  control  lever 
travels  between  neutral  and  the  fully  engaged  position. 
If  the  cones  are  spaced  too  far  apart,  the  travel  of  the 
control  lever  from  neutral  to  the  fully  engaged  position 
will  be  so  great  that  it  will  be  difficult  for  the  operator  to 
efideatly  Olienite  the  unit.  If  ^taeed  too  dose  the  driving 
OHM  aay  <fentc  am  the  cbivan  cone  when  the  control  lever 
is  in  tmtaA  peitekm.  The  dearance  between  the  driving 
and  driven  eon*  la  odtra^  when  Him  tntvel  at  the  top  of 
the  control  l^ver  from  the  nautnl  to  tfaa  lidly  nn^gwd 
positions  is  approximately  9". 

2.  Main  gear  incorrectly  spaced  inside  &ear  case.  If  spaced 
too  far  to  the  rear  the  gear  will  strike  reduction  gear  inside 
gear  case  as  control  lever  is  moved  to  engage  clutch,  pre- 
venting the  clutch  from  fully  engaging.  If  spaced  too  far 
to  the  front  it  will  strike  efainst  front  side  of  gear  case  as 
the  control  lever  novae  in  the  direction  that  releases  the 
hnke.  preventing  contrcd  levet  from  being  moved  into 
lodkiout  iKwition,  and  ponibly  preventing  the  brake  from 
fully  raleaaing. 

3.  lamdiksiont  clearance  between  the  brake  cam  and  throw 
not  toMoi.  If  there  is  insufficient  clearance  at  this  point, 
tba  brake  cam  will  ride  against  the  throw  nut  bushing 
before  the  difving  cone  becomes  fully  engaged  in  the  driven 
cone,  thenbsr  ptevaating  the  dutch  from  fully  enpigingi 
Witfi  the  omtrol  lever  in  the  folly  engagad  podtion  tfiara 
dwuld  be  some  clearance  at  this  point. 

By  making  the  clutch  adjustment  as  outlined  on  the  following  pages, 
tiie  three  possible  sources  of  trouUe  listed  above  will  be  corrected.  If 
the  sam«  qrmptioms  asm  present  after  mi^ng  the  adjustment,  the  diffi- 
culty is  caused  from  some  other  source,  and  a  different  correction  must 
be  made.  (Refer  to  Trouble  Shooters  Guide  in  Repair  Section.) 
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HOW  TO  MAKE  POWER  CON- 
TROL UNIT  CLUTCH  AD- 
JUSTMENT 

To  adjust  either  clutch,  first  make 
sure  that  ihe  hnAx  ndler  it  camdiy 
positioned  against  brake  cam  (refer  to 
brake  a4ju8tmMit  iiutructioiiB  oa  Page 
98). 

Then  proceed  as  follows; 
1.  lyfove   control   lever   faito  iSbc 

lock-out  position  (extreme  brake  re- 
leased position).  Leave  lever  in  this 
position  and  loosen  drum  shajt  clamp 
botts  at  rear  and  of  drum  ahafL 


2.  With  control  lever  in  lock-out 
position,  turn  drum  shaft  with  a 
wrench,  bringing  the  driving  cone  and 
dfivaii  cnoa  fogetbaf  tii^it.  (If  ad^ 
justing  the  right  clutch  turn  the  right 
shaft  in  a  clockwise  direction.  If  ad- 
justing the  left  clutdi  turn  tile  left 
shaft  in  a  counter<cloclcwise  direc 
tion.) 


3.  Insert  a  pry  bar  between  rear  plate 
and  cable  dnmi  and  pry  drum  as- 
sembly towatd  Ilia  Tournapull  at  iac 
aa  it  win  go. 


4.  Insert  the  bar  between  the  driving 
cone  and  gear  case  cover  plate  and 
pry  the  aaaemBly  in  tibe  opposita  d^ 
rection  to  3/16".  This  will  cot- 
rectly  apmem  main  gear  in«da  gaar 
case. 
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5.  Place  a  wrendi  on  md  of  drum 

shaft  and  move  control  lever  from 
lock-out  position,  back  to  a  point  ap- 
proodmately  7"  past  neutral  position, 
allowing  the  wrench  to  turn  with  drum 
shaft  as  control  lever  is  moved.  (If 
unit  is  hot,  7"  movement  should  be 
increased  afiglitly,  due  to  egpanded 
condition  of  driven  cone.)  The  drum 
shaft  will  turn  with  the  control  lever 
in  making  this  part  of  the  adjustment. 
(The  atxyve  7"  travel  of  cootrcd  lever 
from  neutral  to  fully  engaged  position 
will  give  approximately  9"  travel  of 
lever  in  actual  operation  after  adjuat- 
ment  has  been  completed.  Tina 
amount  of  travel  will  provide  proper 
clearance  between  driving  cone  and 
driven  cone  when  in  neutral  poritkui.) 

6.  Hold  the  drum  shaft  from  turning 
by  holding  the  wrench  stationary,  and 
return  the  control  lever  to  neutral 
position. 

7.  Then,  without  turning  the  drum 
shaft,  clamp  the  drum  shaft  to  the 
rear  plate  by  tightening  the  drum 
shaft  clamp  bolts,  turning  them  down 
evenly. 

8.  Puny  engage  dutdl  and  chec&  for 

dlearance  between  brake  cam  and 
throw  nut  bushing.  There  should  be 
some  clearance  at  this  point.  If  there 
is  no  clearance  release  clamp  bolt 
from  brake  cam  and  space  cam  fur- 
ther out  on  clutch  throw  nut,  without 
changing  ^.relatiire  positirai  of  the 
cam.  Then  re-tighten  tiie  clamp  bolt. 

Jmportsmt: 

The  above  steps  in  making  the 
chitdi  adjustmoBt  must  be  made  in 
the  order  given  and  no  st^s  Can  be 
eliminated. 
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BLEHMNO  HYDtAUtlC  IMS 

Whenever  a  faydrauUc  brake  line  has  been  dieconnected  at  Hbm 
matter  cylinder,  it  is  necessary  to  '1)Iee<r  the  hydraulic  system  at  bOOk 
rear  wheels  to  expel  all  air.  Whenever  a  line  is  disconnected  from  tibe 
wheel,  that  wheel  cylinder  only  must  be  bled. 

Fill  the  master  cylinder  supply  tank  witii  a  high  quality  hydratllie 
tvcdce  fluid  (HB),  before  begiiuiing  this  operation,  tmd  keep  Hie  tank 
at  least  half  full  of  fluid  at  all  times.  Remove  capscrew  from  end  of 
bleeder  connection  and  screw  in  standard  bleeder  drain  tube.  Allow 
tube  to  hang  in  dean  cmitainer,  audi  as  a  ^iat  Mason  jar.  Unscrew 
the  bleeder  connection  three-quarters  of  a  turn  and  depress  foot  pedal 
slowly  by  hand,  allowing  return  spring  to  return  pedal  slowly  to  "ofP 
position.  This  produces  a  pumping  action  which  forces  fluid  through 
tuMng  and  out  at  whedl  cjrlinder,  carrying  wiA  it  any  tat  Hiat  may  be 
present. 

Watch  flow  of  fluid  from  hose,  the  end  of  which  should  be  kept  be- 
low surface  of  fluid;  when  all  air  bubbles  cease  to  appear  and  when 
fiuid  stream  it  a  solid  tnsas,  dose  bleeder  ooimactioii,  Remova  bleeder 
dndn  tube,  and  repkoa  capscrcrar. 

Fluid  withdrawn  in  "bleeding"  operation  should  not  be  used  again. 
Fluid  should  be  replenished  in  supply  tank  after  each  cylinder  is  bled. 
Should  supply  tank  be  drained  during  bleeding  operation,  air  will  enter 
tiba  system,  and  'Ve-bleeding"  will  then  be  necessary.  When  bleeding 
operation  is  completed,  supply  tank  must  be  refilled. 

To  prevent  brake  drag,  it  is  necessary  that  the  small  port  in  the 
master  cylinder  be  open  when  the  brake  pedal  is  in  release  position. 
(See  pedal  adjustment  instructions  on  page  97.) 
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TIRE  INPUTtON 

Keep  the  tires  corroctiy  inflated  at  all  times. 
Check  the  tire  pressiiret  evwy  ei^^t  hours  of  operation  if  possible — 
never  when  tires  are  hot. 

"Bleeding"  tires  ( reducing  pressures  to  recommended  levels  when 

they  are  hot)  Is  not  recommended.  If  the  hot  tire  is  bled,  it  is  allowed 
to  deflect  more  and  the  increased  flexing  continues  to  increase  the 
heat.  This  in  turn  increases  pressure.  If  the  pressure  is  £^ain  relieved 
by  bleeding;  tiie  cycle  of  increased  ft^dng  and  ovwbeeting  is  repeated 
When  the  air  in  the  tire  has  cooled  to  atmospheric  temperature,  it 
contracts  and  as  a  result  of  bleeding,  the  tire  is  far  below  correct  pressure. 
Thus  bleeding  leads  to  two  extremes  of  harmful  operation.  One — ex- 
cessive unoontncdled  heating  wbadit  causes  deterioratioa  and  results  hi 
tire  separation  and  blowout.  The  other — underinflation  with  the  result- 
ant damage  as  described  previously. 

The  followii^;  table  gives  the  recommended  pressures  for  the  tires 
when  operating  in  different  job  conditions.  Both  the  perfbrnumce  of  the 
machine  and  the  life  of  the  tires  are  dependent  upon  the  maintenance  of 
the  air  pressures  shown  in  the  chart.  Make  sure  that  they  are  closely 
followed. 


RECOMMENDED  PRESSURES 


TIRES 

Job  Conditi(m 
A 

Job  Condition 
B 

Job  Condition 
C 

TRACTION  TIRES 
2  (21.00x24)  20  ply 

35  lb. 

30  lb. 

40  lb. 

SCRAPER  TIRES 
2  (18.00  x  24)  20  ply 

SO  lb. 

45  lb. 

55  lb. 

JOB  CONDITION  "A"*— Average  Scraper  Conditions. 

OB  CONDITION  "B" — ^Loose,  sandy  soil,  or  soft  underfoot  conditions, 


with  no  large  boulders,  on  short  hauls  under  2500  ft.  one  way,  where 
lots  of  flotation  and  traction  are  required.  (A  variation  of  job 
conditicm  'V*  d%ht  be  loading  blasted  or  scarified  rock  or  rotten 
shale,  with  th«  tifective  loads  a  few  yards  less  than  the  heaped 
capacity.) 

JOB  CONDITION  X"— Long,  one  way  hauls  of  from  2500  ft.  to  10,000 
ft  or  over,  on  oodipttcted  and  maintained  haul  roads  with  normal 
loading  conditions  in  the  pit  or  cut. 
NOTE:  Watch  drive  (traction)  tires  closely  for  slippage  on  the  rim 
when  they  are  inflated  to  pressures  under  35  lbs.  If  slippage  occurs,  go 
to  higher  pressures.  To  help  prevent  slippage  on  the  rim,  inflate  tires 
to  IS  or  20  lbs.  above  recommended  working  pressure  when  mounted 
and  then  reduce  to  recommended  pressure.  This  will  help  seat  the  tire 
on  the  rim  base  and  flanges. 

To  cause  the  Scraper  blade  to  cut  level,  it  is  important  that  the 
rear  tires  be  inflated  to  equal  pressures. 
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CARE  AND  MAINTENANCE  OF  TIRES 

Too  much  emphasis  cannot  be  placed  upon  the  importance  of 
proper  tire  care  and  maintenance.  In  removing  and  installing  tires, 
foltew  doidy  tite  sastructkms  on  page  124  and  Always  keep  tile 
tires  correctly  inflated,  because  incorrect  inflation  may  anise  damage 
to  the  tires. 

INFLATION: 

Inflation  relates,  of  course,  to  the  air  under  pressure  in  the  tire.  The 
properly  inflated  tire  cushions  the  bumps  and  adjusts  itself  to  surface 
Euid  load.  If  the  air  pressure  is  kept  at  tiie  proper  amount,  the  tire  wiU 
give  long  trouble-free  service  under  normal  load  and  road  conditions. 

Both  overinflation  and  underinflation  will  in  time  bring  about  ir- 
reparable damage  to  tiie  tire  body.  Air  is  the  primary  load  carrier  and 
shock  absorber,  and  the  Toumapull  tires  are  built  to  give  maximum 
load-canying  capacity,  maximum  strength  and  maximum  r^ristance  to 
shock  at  the  Tecommended  air  pressure. 

Notnul  deflecticm  of  tires  used  on  earthmoving  eqiidpment  is  wider 
tban  that  used  on  cars  and  trucks. 

Many  a  careful,  but  uninformed  operator,  upon  seeing  the  wide 
deflection  peculiar  to  an  eartb-mover  tire,  will  jump  to  the  conclusion 
tiiat  it  is  under-inflated  and  proceed  to  add  air  pressure  until  the  tire 
assumes  the  shape  he  is  accustomed  to  see  on  highway  tires.  This 
mistake  is  directly  responsible  for  hundreds  of  ruined  tires. 

OvertrdtiBctkm',  A  tire  tfaat  is  properly  inflated  is  like  a  w^ 
tempered  spring.  But  if  the  pressure  is  increased  and  the  tire  becomes 
over-inflated,  instead  of  a  spring  at  correct  tension,  it  acts  as  a  stiff 
spring  and  the  air  will  not  cushion  the  shocks  properly.  Some  of  the 
Idow  will  be  traiumitted  to  the  axle  but  tibe  majw  part  wiU  be  ooo- 
centrated  on  a  relatively  few  cords  of  the  tire  casing  already  strained  by 
excess  air  pressure.  It  is  likely  that  the  cords  will  give  way,  and  leave 
an  X-break  as  illustrated. 

Overinflation  tim  causes  a  too  narrow  contact  witii  the  9<ouad, 
resulting  in  a  narrow  strip  in  the  center  of  the  tread  taking  all  of  the 
wear.  It  is  obvious  tiurt  a  given  load  on  a  smaller  surface  wears  that  area 
of  tread  mudi  &nter  tiian  if  tl}e  same  k>ad  were  distributed  over  a  larger 
area.  Mudi  good  rubber  remains  on  the  outer  edges  of  tile  ttead. 

Continual  maintenance  of  the 
proper  air  pressure  will  distribute  the 
wear  evenly  ovitf  tins  fall  tread  area 
and  add  many  hours  of  service  life 
to  the  tire. 

Underinilation:  The  Tournapull 
and  Scraper  tires  are  designed  to 
work  at  low  pressures,  but  they  must 
be  the  correct  low  pressures,  those 
specified  in  the  preceding  instructions. 


FAILURE  CAUSED  BY 
OVER  INFLATION 
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Underinflation  is  even  more  bwiii" 
ful  than  overinflation.  The  accomp- 
anying illustration  is  an  actual  photo- 
graph d  like  iaride  oi  •  comparatively 
new  tire,  showing  file  damage  caused 
by  too  low  air  pressure.  The  fabric 
breaks  rim  clear  around  both  sides. 
Heat  u  KeoMwatsd  1^  carocnive  flaring 
in  the  under-inflated  tire.  Excessive 
heat  deteriorates  the  tire,  and  results  in  separation  within  the  tire  and 
blowouts.  E^eep  air  pressures  at  levels  recommended. 

The  tires  oa  the  Tournapull  and  Scraper  are  built  to  give  good 

service  at  recommended  lower  pressures  within  certain  speed  and  load 
limits.  If  run  at  too  low  pressure,  there  isn't  enough  air  to  support  the 
load  and  the  unsupported  sidewalls  are  irreparably  damaged. 

SPINNING  THE  DRIVE  OR  TRACTION  WHEELS 

This  is  caused  by  the  driver*^  attempt  to  pull  too  heavy  a  load 
or  to  start  too  qmsMy,  It  reaultB  in  escetiive  tread  wear. 

SQUIRMING  A  TIRE: 

This  means  locking  one  drive  wheel  to  make  a  ahorl^  diarp  turn. 

The  grinding,  twisting  action  which  results  from  this  practice  damages 
the  tread  and  materially  reduces  the  life  of  the  tire. 

DRIVING  OVER  OBSTACLES: 

RolUng  a  tire  over  an  obstacle  which  can  just  as  easily  be  avoided 
is  anodier  common  abuse  whidi  takM  a  toll  in  tires.  A  diarp  rode  or 
edge  concentrates  the  blow  in  such  a  way  that  it  may  weaken  or  break 
the  fabric,  particularly  in  an  overinflated  tire.  Reasonable  care  in  avoid- 
ing obstacles  will  minimize  the  hazard  and  eUminate  much  premature 
tire  failure;.  Mafattenance  of  baxd  roads  also  reduces  d^  hatard.  Whtfe 
a  grader  is  not  patrolling  tegiilarly,  occasionally  drop  the  Scraper 
Made  and  drag  the  road  on  the  return  trip,  as  the  road  becomes  littered 
with  sharp  stones  and  spillage  from  the  Scraper. 

mCKING"  THE  TIRE: 

Whm  pusher  loading  wtdi  a  Bulldoser  or  Angledoser,  don't  allow 
'Doxer  blade  to  gouge  rear  tires. 

TIRE  BOOTS: 

A  boot  should  be  used  aaify  to  get  a  littte  additional  service  bom 

a  tire  beyond  repair. 

TREAD  ABRASION: 

To  prevent  destructive  abrasion  of  tread  or  sidewall  the  tire  must 
have  clearance  for  free  rotation  widiout  nAMag  mgmmt  part  of  tlie 
Tournapull  or  any  attachment  thereon.  Avoid  strikiiqc  the  drive  tires 
against  the  yoke  when  tuniing. 
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DAMAGE  TO  RIM: 

Damage  to  a  rim  may  cause  abnormal  strain  in  the  bead  region  of 
the  tire.  If  the  flange  of  the  rim  becomes  bent  it  should  be  straightened 
at  once.  Otherwise  it  provides  no  support  for  the  tire  bead,  which  will 
finally  give  way  under  abnormal  distortion  and  strain. 


Obviously,  slow  leaks  cause  underinflation.  It  is  not  suffident  to 
inflate  the  tire  every  day  to  the  proper  pressure  after  slow  leak  loss. 
Whenever  a  loss  of  as  much  as  5  pounds  in  24  hours  is  discovered,  the 
cause  of  the  leak  should  be  determined  and  corrected  immediately. 
Defective  valves  should  be  replaced  at  once.  Except  in  emergency,  tires 
should  be  inflated  only  when  they  are  at  atmospheric  temperature. 

VALVE  CAPS 

A  valve  without  a  cap  picks  up  sand,  gravel,  dirt  and  water.  This 
is  easily  avoided.  Keep  valve  caps  on  all  valves. 

OIL,  GREASE  AND  GASOLINE: 

Oil  and  grease,  if  allowed  to  remain  on  the  tire,  will  ruin  it  by  mak- 
ing the  rubber  soft  and  spongy.  If  oil  and  grease  can  not  be  avoided, 
they  should  at  least  be  kept  wiped  off.  Do  not  use  gasoline  to  clean  a 
tire,  as  gasoline  likewise  softens  the  rubber. 

REPAIRS: 

Repair  at  once  any  deep  injuries  which  penetrate  to  the  cord  body 
of  the  tire,  allowing  dirt  and  water  to  enter.  Single  small  cuts  which  do 
not  gap  or  bulge,  but  leave  only  a  hair  line  opening,  will  cause  no  damage. 
However,  when  a  cut  shows  any  sign  of  a  gap  or  bulge,  it  should  be 
repaired. 


LeToumeau  Tournapulls  and  Scrapers  are  designed  for  use  with 
Tournarope  or  other  high  quality  wire  rope  meeting  the  following  speci- 
fications: 6  X  19  wire  rope  of  Warrington  construction  with  strand 
center,  preformed,  Langlay,  and  made  from  improved  plow  steel.  It 
should  be  internally  lubricated  during  the  manufacturing  process.  (Dif- 
ferent cable  of  equal  construction  can  be  used  without  harmful  results.) 

For  sizes  of  cable  (diameter  and  length)  refer  to  the  Parts 
Catalog.  Do  not  use  larger  diameter  cable  than  that  specified  in  the 
Parts  Catalog  or  damage  to  the  equipment  may  result.  If  smaller  cable 
than  specified  is  used,  frequent  cable  breakage  may  occur. 


Proper  care  and  treatment  of  cable  is  very  important  and  will  pay 
big  dividends  in  the  way  of  longer  cable  life.  Listed  below  are  a  few 
helpful  suggestions  along  this  line. 

(1)  Use  the  recommended  sizes  of  cable,  as  the  design  of  the 
sheave  wheels  vary  somewhat  for  cables  having  different  diameters. 


SLOW  LEAKS: 


CABLE 


CARE  OF  CABLE 
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(2)  Check  cables  every  8  hours  of  operation  for  excessive  wear, 
kinks,  etc.,  that  might  result  in  cable  breakage  or  failure. 

The  dump  cable  normally  wears  faster  than  the  other  cables.  To 
obtain  maximum  life  from  this  cable,  it  is  necessary  to  occasionally  cut 
off  the  end  of  the  cable  that  wraps  onto  the  cable  drum  and  to  feed 
through  enough  cable  from  the  spare  cable  reel  to  replace  that  which 
was  cut  off.  If  in  checking  the  cable  at  the  above  interval,  it  is  found 
that  the  part  that  wraps  onto  the  cable  drum  has  become  frayed  with 
possibly  one  or  more  of  the  six  main  strands  broken,  it  is  then  necessary 
to  cut  off  the  bad  portion  back  to  the  point  where  the  cable  is  not 
damaged. 

Due  to  difference  in  operators,  job  conditions,  etc.,  the  time  intervals 
at  which  this  cable  must  be  cut  off  varies  considerably. 

(3)  When  installing  new  cables  on  the  Power  Control  Unit  cable 
drums,  make  sure  the  cables  reeve  evenly  onto  the  drums.  Do  not  permit 
the  cable  to  criss-cross  or  stack  up  on  the  drum. 

(4)  Replace  sheave  wheels  having  badly  worn  cable  grooves,  es- 
pecially those  having  a  rope  lay  impression  worn  into  them. 

(5)  Always  make  sure  that  the  sheave  wheels  and  tailgate  rollers 
are  turning  and  that  none  are  broken,  because  if  either  of  these  is  not 
functioning  properly,  the  cable  will  wear  extremely  fast. 

(6)  Do  not  allow  an  excessive  amount  of  slack  in  the  cables, 
thereby  causing  the  cables  to  become  kinked. 

(7)  Apply  OE-10  or  OE-30  to  the  cable  sparingly  at  infrequent 
intervals  to  serve  as  a  rust  preventative. 


THREADING  CABLE  ONTO  POWER  CONTROL  UNIT 


As  a  safety  measure,  the  Tournapull  engine  should  be  shut  off 
before  attempting  to  thread  the  cable  onto  the  Power  Control  Unit 
cable  drums. 

To  correctly  thread  the  cable  onto  either  the  left  or  right  cable 
drum,  first  pull  several  feet  of  slack  in  the  cable.  Then  insert  the  end 
of  the  cable  out  through  hole  (A)  in  the  cable  drum  flange,  pulling 
a  few  feet  of  cable  through  the  hole.  Insert  the  cable  back  through 
hole  (B)  and  out  through  hole  (C),  not  drawing  cable  tight  through 
holes.  Extend  the  end  of  the  cable  through  loop  (D),  allowing  approxi- 
mately 1"  of  the  cable  to  protrude  from  end  of  loop. 

Hold  the  cable  in  this  position  and  pull  all  slack  between  loop  (D) 
and  hole  (C)  back  through  hole  (C).  Then  pull  all  slack  between  holes 
(C)  and  (B)  out  through  hole  (B) 
and  all  slack  between  holes  (B)  and  (A) 
out  through  hole  (A),  drawing  the  cable 
tight.  Start  the  Tournapull  engine.  Then, 
with  the  engine  idling,  engage  the  Power 
Control  Unit  clutch  and  spool  the  slack 
cable  evenly  onto  the  cable  drum. 
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CABLE  THREADING 


The  following  cable  threading  instructions,  together  with  the  ac- 
companying cable  threading  diagram,  give  complete  information  needed 
for  threading  the  cable  through  the  Scraper. 

HOIST  CABLE 

(Cable  extending  from  Power  Control  Unit  right  cable  drum  to  hoist  sheaves 
on  pushbeam.) 

From  right  drum  of  Power  Control  Unit,  cable  extends  up  and  over  fairlead 

sheave  in  housing   A 

Then  back  and  under  sheave  in  housing  B 

Then  back  through  housing  C  and  then  up  and  enters  outside  sheave  in  housing  .  .  D 

Cable  then  goes  back  and  enters  outside  sheave  in  pushbeam  housing  E 

Then  forward  to  the  center  sheave  in  housing  D 

Then  back  and  over  the  inside  sheave  in  housing  E 

Then  forward  and  enter  bottom  of  inside  sheave  in  housing  D 

Then  back  and  around  sheave  in  housing   F 

Then  forward  and  enter  inside  sheave  in  housing  G 

Then  back  and  over  inside  sheave  in  housing   H 

Then  forward  to  the  outside  sheave  in  housing  G 

Then  back  and  over  the  outside  sheave  in  housing   H 

Then  forward  and  anchor  cable  at  cable  wedge  on  the  side  of  housing  G 

APRON  LIFT  CABLE 

(Cable  extending  from  apron  sliding  sheave,  above  springpipe,  to  apron.) 
The  apron  lift  cable  is  first  anchored  in  sliding  sheave  housing  K  (located  in 

channel  above  springpipe)  at  cable  wedge  T 

Then  cable  goes  up  and  over  sheave  in  housing  U 

Then  down  and  anchor  cable  at  apron  cable  wedge  V 

IMPORTANT:   Raise  apron  to  make  sure  that  sheave  housing  K  strikes  stop  block 

at  front  of  sheave  housing  J  before  apron  strikes  against  top  of  arched  A-frame. 

If  apron  strikes  A-frame,  let  out  on  cable  at  wedge  T  or  V  enough  to  prevent 

apron  from  striking  A-frame  when  in  extreme  raised  position. 


(Cable  extending  from  Power  Control  Unit  left  cable  drum  to  sliding  sheave 
housings  above  springpipe.) 

From  cable  spool  at  rear  of  Scraper,  unspool  approximately  126  feet  of  cable, 

leaving  extra  cable  wrapped  on  reel. 
Take  end  of  cable  and  extend  from  left  to  right  around  top  sheave  in  sliding 

sheave  housing   M 

Then  back  and  around  top  sheave  in  housing   J 

Then  forward  and  around  center  sheave  in  housing  M 

Then  back  and  around  second  sheave  from  top  in  housing  J 

Then  forward  and  around  bottom  sheave  in  housing  M 

Then  back  through  housing  J  and  around  sheave  in  housing  L 

Then  forward  and  around  the  top  sheave  in  housing  K 

Then  back  and  around  second  sheave  from  bottom  in  housing  J 

Then  forward  and  around  lower  sheave  in  housing  K 

Then  back  and  around  bottom  sheave  in  housing  J 

Then  forward  and  over  sheave  I  at  top  of  A-frame. 

Then  down  and  enter  bottom  of  sheave  on  left  side  of  yoke  and  then  over 

fairlead  sheaves  on  left  side  of  yoke  and  down  to  left  drum  of  Power  Control 

Unit.  Place  two  wraps  of  cable  on  drum. 
With  tailgate  in  rear  position  and  apron  lowered,  take  slack  out  of  cable  and 

anchor  cable  at  wedge  N  on  rear  sheave  housing  J. 
Spool  excess  cable  onto  cable  spool  and  tighten  the  wing  bolt  to  keep  cable 

spool  from  turning. 
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LEFT  AND  RIGHT  DETERMINED  BY  STANDING  AT 
REAR  OF  SCRAPER  AND  LOOKING  FORWARD 


TAILGATE  FORWARD  CABLE 

(Cable  extndijif  from  tiilfito  sliding  Amm  them  ^iteolps  to  citlMr  tid* 


of  tailgate.) 

Tailgate  forward  cable  ia  aadiond  to  cabl*  wadflt   O 

Than  fonrard  and  Houad  Amn  in  iMuaing   P 

Tfam  up  and  around  lower  A-frame  sheave  Q 

Then  up  and  enter  al  top  of  A-frame  sheave  R 

Then  back  to  sliding  sheave  housing  M  (located  above  springpipe)  and  around 

equalizer  sheave   S 


The  cable  is  then  carried  down  around  the  sheaves  on  the  opposite  side  of 
Scraper  in  the  manner  just  described  for  the  right  side  and  then  anchored 
to  the  left  side  of  the  tailgate  at  a  cable  wedge  corresponding  with  wedge  . . .  O 
IMPORTANT:  Pull  tattgata  ahead  to  make  sure  that  the  tailgate  moves  to 
the  front  of  the  Scrapar  and  also  that  sheave  housing  M  strikes  against  vbap 
htodk  on  fSmni  of  abeave  bousing  J  before  taflgata  roller  arms  ttrOBa  agslnat 
•tnwtnnl  members  at  fMnt  of  Scrapar  sida  shaats  near  A*frama.  If  tailgata 
rallar  arms  strike  structural  members  at  front  of  side  Sheets,  let  out  on  cable 
at  cable  wedge  O  enough  to  prevent  tailgate  from  striking  when  pulled  into 
extreme  forward  position.  If  tailgate  does  not  move  to  front  of  Scraper 
bowl  take  up  eaUa  at  wed^  O 
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REPLACING  SPRINGPIPE  CABLE 

If  the  springpipe  cable  breaks,  it  can  be  replaced  by  the  following  procedure: 

Pint  pun  tiuooi^  Mvand  feet  of  lUde  on  tfM  dump  colli*  obovo  iiirinaripo 
«nd  pull  the  tailgato  Hidiag  tboovo  to  tho  top  of  sliding  ihoovo  tqr 
Than  pry  tailgate  to  its  ex  time  rear  poaition,  using  a  bar. 


Remove  the  two  IV4  pipe  plugs  located  on  the  sides  of  the  springpipe  near 
tiw  upper  end.  Insert  a  pry  bar  througfi  ooa  of  pipe  plug  bolot  and  part  way 
fbmoifii  qiriiigpipa  to  bold  tailpita  ratum  tpriafi  ia  a  slightly  comprawart  condittou, 
haopiiig  thani  tmn  coining  out  ond  of  vpringpipo  whan  poffonniiig  tiio  ftiiluwiiig' 
■tep. 

Disconnect  apron  lift  cable  from  apron  and  place  one  end  of  a  4"x4  "x72"  block 
against  apron  lift  sheave  at  front  of  springpipe  and  other  end  against  the  A-frame 
at  top  of  yoke  where  pushbeam  hinges,  and  then  lower  the  bowl.  By  doing  this, 
the  spring  pressure  is  relieved  from  the  capscrews  which  hold  the  sheave  housing 
plat*  to  the  springpipa,  and  tha  captciawa  can  than  be  removed  without  them 
binding  mad  without  danfar  to  tlw  weckiBni. 

After  tho  captcrewi  hovo  baan  mnovad,  raita  tlia  Scraper  bowl,  nlioving 
spring  pressure  from  the  72"  bloclr,  and  also  from  the  sheave  housing  plate,  permitting 
both  the  block  and  plate  to  be  removed.  Now  remove  the  old  springpipe  cable 
and  insert  new  cable  through  spring  pull  plate  and  down  through  springpipe,  rotating 

cable  to  prevent  it  from  catching  on  springs. 
Fasten  upper  end  of  cable  to  spring  pull  plate 
with  cable  wedge  (A).  Tbea  go  to  rear  of 
Scrapar  and  extend  remaininf  ood  of  new  cabla 
out  tfuouffh  iiolo  at  bottom  of  iptlsgpipo. 

Then,  with  the  Scraper  bowl  in  the  raised 
position,  place  the  72"  block  against  the 
spring  pull  plate  and  yoke  A  Frame  where  the 
pushbeam  hinges,  end  gradually  lower  Scraper 
bowl,  at  the  same  time  removing  the  bar  from 
pipe  plug  hole  in  the  side  of  springpipe,  thereby 
compressing  springs  until  the  distance  betwaan 
cable  wedga  (A)  and  the  and  of  a^inanpa 
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is  approximately  23  ".  With  the  tailgate  in  the 
•xtreme  rear  position,  take  all  the  slack  out 
of  qniHl  sheave-to-tiAgate  cable  and  wrap  the 
tpringpipe  cable  >4  wrap  on  the  drum  on  th« 
lelt  side  of  the  spiral  sheave,  d«ad-«nd&^  it 
■t  cable  WBd«e  (B),  witb  all  the  slack  taken 
out  of  ItM  cal>l*  1^  hand. 

Sites  tba  Scraper  bowl,  rdeanog  tiM  qiriilg 
IKMaun  from  the  72"  block  and  tnmtfMrtog 
it  onto  the  cable.  Remove  the  72  "  Mock.  With 
the  iqnon  lowered  and  til*  tailgate  in  the  rear 
position,  there  should  be  a  distance  of  ap- 
proximately 14"  to  16"  between  cable  wedge 
(A)  and  end  of  springpipe.  Re-install  the 
sheave  housing  plate,  apron  lift  cable  and 
pipe  plugs  to  complete  the  cable  replacement. 

If  after  a  long  period  of  operation  the  spring  tension  should  decrease  enough 
to  permit  the  tailgate  to  move  forward  before  the  apron  raises  or  if  the  spring  tension 
should  not  be  great  enough  to  return  the  tailgate  all  the  way  to  the  rear,  the  above 
mentioned  14  '  to  16"  distance  between  cable  wedge  (A)  and  the  end  of  the  Spring- 
pipe  should  be  increased  to  give  additional  spring  tension. 

To  do  this,  comprfess  the  tailgate  return  springs  by  use  of  the  72"  block  as  out- 
lined above,  leaving  a  slightly  greater  distance  than  the  above  23  inches  between 
cable  wedge  (A)  and  the  end  of  the  springpipe.  Then  pry  the  tailgate  to  the  rear, 
as  outlined  above,  and  increase  the  spring  tension  by  taking  up  enough  slack 
sprina>ipe  cable  at  wedge  (B)  to  give  the  desired  spring  tension,  and  retighten 
tile  wedce. 

NOTE:  Never  attempt  to  increase  the  spring  tension  by  taking  up  on  the 
spiral  sheave-to-tailgate  cable  as  this  would  change  the  timing  of  the  spiral  sheave. 


RBPLACINQ  SPIRAL  SHBAVB.TO-TAXLQATB  CABLE 

If  the  spiral  shsewMo-tailgete  cable  breaks,  it  can  be  resdaoed  by  the  following 
pfDcedure. 

Remove  the  old  cable  from  the  spiral  sheave  and  tailgate.  Then  rotate  spiral 
sheave  wheel  by  hand,  taking  all  slack  out  of  springpipe  cable.  Anchor  the  new 
caUe  at  spiral  sheave  with  wedge  (C).  Place  one  wrap  of  cable  around  the  spiral 
theave  wheel.  Then,  with  all  the  sladc  taken  out  of  eaUe,  andior  the  ramaining 
end  to  the  tailgate  with  wedge  (D). 

Remove  the  two  1%"  pipe  plugs  located  on  either  side  of  springpipe  near  the 
upper  end.  Then  pull  tailgate  forward  with  Power  Control  Unit  enough  to  allow 
a  bar  to  be  inserted  ahead  of  the  spring  pull  plate,  through  the  two  pipe  plug  holes 
in  the  tptiui^if. 

Then,  with  the  bar  in  place,  release  Power  Control  Unit  dump  brake  dowly 
until  spring  pull  plate  presses  against  bar.  The  bar  will  now  hold  the  qning* 
in  a  compresaed  condition.  Then  pry  the  tailgate  to  its  extreme  roar  position. 


Remove  eable  wedga  (D)  from  tba  tailgate 
and  tdm  all  sladk  out  of  tpital  thaawe-to^- 
gate  cable,  leaving  2"  distance  between  the 
end  of  the  groove  and  cable.  (This  2"  dimen- 
sion will  decrease  to  approximately  IV2"  as 
illustrated  after  completing  following  step 
when  cable  is  under  tension.)  Re-install  cable 
wedge  (D)  and  pull  tailgate  forward  with 
Pbwer  Control  Unit.  Then  remove  pry  bar 
from  spcinginpe.  Check  for  IV^"  dimension  be- 
tween eable  and  groove  on  apleal  siieave,  aiMl 
if  ooftect^  e^aee  pipe  ^uga. 
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■lAOES 

The  Scraper  is  equipped  with  a  3  pi«o«  ofitet  bladtt  a*  rtaiitfaffd. 
Each  of  th«  (bfce  wctiont  erf  blade  ii  self  ■harpening  and  raveniWa. 

The  off-set  center  section  makes  possible  easier  loading.  The  self 
sharpening  feature  is  brought  about  by  the  hard-facing  metal  welded 
along  the  edges  of  the  blades.  With  the  blades  correctly  installed,  the 
tiard-facing  inetal  along  the  front  edge  ci  the  blade  ia  oo  the  top  lacie^ 
a«  illustrated.  Because  the  softer  heel  of  the  blade  wears  mmy  more 
rapidly  than  the  hard-faced  top  side,  the  blade  will  grow  ■harper 
with  use. 


By  being  hard-faeed  aloog  both  edges,  the  blades  are  reversible. 
Therefore,  when  a  blade  has  become  worn  along  one  edge,  it  can  be 
reversed  rather  than  replaced,  and  the  blades  will  therafora  last  ap- 
proximately twice  as  Icaig  as  blades  that  are  non-reversible. 

In  addition  to  tfie  3  piece  off-set  blade,  a  one  piece  straight  blade 
is  also  available  for  use  on  jobs  where  fine  finishing  is  to  be  done  with 
the  Scraper.  This  blade  also  is  self-sharpening  and  reversible.  Although 
finishing  can  be  done  wHh  the  three  pieee  off««ct  blacb,  it  can  normally 
be  done  more  efficiently  with  this  straight  blade. 

CHANGING  BLADES 

The  Scraper  blades  should  be 
changed  before  they  wear  back  in- 
to ^e  blade  base.  WlMnwwnbacIt 
to  the  point  where  fkey  should  be 

changed,    the    procedure  below 

should  be  followed. 

Hoist  the  Scraper  bowl  to  its 
full  hei^t  and  place  blodcs  uoder 
the  bowl  to  prevent  it  from  drop- 
ping in  case  some  one  should  acd- 
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dentally  release  the  power  control  unit  hoist  brake.  The  apron  ^ould  like- 
wise be  raised  to  its  full  height  and  blocks  placed  between  the  apron  arms 
and  side  sheets  to  keep  it  from  dropping  in  case  the  brake  on  the  dump 
cable  k  occidentany  released.  Then,  using  the  blade  wrendi,  remove 
the  bolts  that  secure  the  blades  to  the  blade  base.  If  the  blades  have 
not  already  been  reversed,  they  can  be  used  again  by  turning  them  over 
and  wearing  Hiem  along  the  other  edge.  If  reversing  the  end  blades,  it 
is  necessary  not  only  to  turn  them  over  but  also  to  move  them  from 
one  side  of  the  Scraper  to  the  other. 

After  laying  the  blades  in  place,  the  use  of  a  round  drift  punch  will 
be  very  helpful  in  lining  up  the  holes.  Re-install  the  blade  bolts,  tighten- 
ing them  down  evenly  and  making  sure  they  are  all  tight. 

WbMi  installing  new  blades  instead  of  reversing  worn  ones,  the 
same  prooedine  as  outlined  above  should  be  used. 

When  installing  blades,  make  sure  that  they  are  turned  with  the 
beveled  edges  positioned  as  illustrated. 


CHANGING  GROUND  PLATES 

The  Scraper  ground  plates  should  be  changed  before  they  wear 
bade  into  the  base  to  which  they  are  bolted.  When  they  have  worn  to 
the  point  where  it  is  necessary  to  change  them,  the  procedure  outlined 
below  should  be  followed. 

First,  block  the  apron  arms  and  bowl  in  the  raised  position  as  when 
diAngnig  blades. 

Remove  bolts  which  secure  ground 
plates  to  Scraper  side  sheets.  If  the 
ground  plates  have  not  already  been  re- 
versed, they  can  be  used  again  by  turn- 
ing them  over  and  wearing  them  along 
the  other  edge. 

If  reversing  a  ground  plate,  turn  it 
over  and  end  for  end^  After  reversing, 
insert  the  bolts  and  draw  them  up  tight. 

Use  the  same  procedure  when  instal- 
ling new  ground  plates. 
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PIKPARATION  FOft  STORAOi 


For  instructions  for  preparing  the  machine  for  storage,  refer  to 
Tentative  Tediiucat  Manual  TM5-9715,  '*Stc»rage  of  Engineer  Equip- 
ment", issued  by  Engineer  Field  Maintenance  Office,  P.O.  Box  t679, 
Columbus,  Ohio,  (superseding  Tentative  Preventative  Maintenance 
Manual,  "Storage  of  Engineer  Equipment",  April  28,  1943). 


For  imtruetioaa  covering  the  prefwration  d  ttie  TOurnapuIl  for 

export  shipment,  refer  to  Technical  Bulletin  TB5-1202-1,  Preparation 
for  export  of  "Scraper,  Motorized,  Cable  Operated,  Model  Super  C 
Tournapull,  with  Model  LP  Carryall,"  issued  by  Engineer  Field  Main- 
tenance Office,  P.  O.  Box  1679,  Columbus,  Ohio. 


PREPARATION  FOR  EXPORT  SHIPMENT 
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The  instructions  in  this  part  of  the  manual  give  complete  informa- 
tion for  servicing,  overhauling  and  repairing  the  machine.  It  includes 
instructions  for  all  servicing  procedures  other  than  those  performed  exclu- 
sively by  Operators,  which  are  contained  in  the  Operation  Section. 

The  Repair  Section  is  divided  into  the  following  four  parts:  (1) 
Tournapull  Repair  Section,  (2)  Engine  Repair  Section,  (3)  Power  Con- 
trol Unit  Repair  Section,  and  (4)  Scraper  Repair  Section.  Included  in 
each  of  these  four  parts  are  instructions  for  disassembly,  inspection  of 
parts  for  replacement  or  repair,  re-assembly,  the  making  of  adjustments, 
and  other  necessary  servicing  procedures. 

A  "Table  of  Clearances  and  Tolerances  of  Bearings  and  Adjustable 
Parts"  and  a  "Trouble  Shooter's  Guide"  will  also  be  found  at  the  rear  of 
the  Repair  Section. 

The  chart  below  gives  a  complete  list  of  hour  intervals  for  servicing 
the  machine. 

DURING  OPERATION 

Observe  oil  pressure  gauge.  Pressure  should  be  30  to  50  lbs. 
Observe  water  temperature  gauge.  Water  temperature  should  be  140^ 
F.  to  180"  F. 

WHENEVER  NEEDED  (As  evidenced  by  operator). 
Adjust  Power  Control  Unit  clutches. 
Adjust  steering  clutches. 
Adjust  steering  brakes. 
Adjust  flywheel  clutch. 
Adjust  hydraulic  brakes. 

EVERY  8  HOURS 

Check  Power  Control  Unit  brake  adjustment. 

Check  tire  pressures. 

Check  crankcase  oil  level. 

Clean  and  change  oil  in  crankcase  breather. 

Check  water  level  in  radiator. 

Remove  and  clean  pre-cleaner  jars  on  air  cleaner.   (Oftener  if  re- 
quired ) 

Look  for  leaks  of  lubricating  oil,  fuel  oil.  and  water  from  around 

engine  connections. 
Lubricate  sheave  bearings. 

Lubricate  fairlead  sheave  housmg  pivot  bearings. 
Lubricate  tailgate  roller  bearings. 
Lubricate  spiral  sheave  wheel  bearings. 
Lubricate  hinge  pins. 

Check  air  cleaners  to  see  if  oil  in  sumps  need  replenishing. 
Check  batteries  and  add  water  if  needed. 
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EVERY  64  HOURS 


Clean  engine  thoroughly  on  outside. 
Clean  air  passages  in  radiator. 

Drain,  flush  and  refill  engine  crankcase  to  proper  height  with  proper 


Change  oil  in  air  cleaners.  Clean  air  passages. 
Drain  off  condensation  from  fuel  supply  tank. 

Drain  two  or  three  tablespoons  of  fuel  oil  from  the  float  chamber  of 

the  fuel  pump  to  remove  water,  especially  in  cold  weather. 
Check  oil  level  in  Power  Control  Unit  gear  case. 
Lubricate  Tournapull  control  levers. 
Lubricate  hydraulic  brake  pedal. 
Lubricate  flywheel  clutch  release  yoke. 
Clean  main  case  breather. 
Lubricate  ball  and  socket  hitch. 
Lubricate  Power  Control  Unit  brake  rollers. 
Check  Scraper  wheel  bearing  adjustment. 
Change  lube  oil  filter  bag. 
Change  cartridge  in  DeLuxe  lube  oil  filter. 
Check  oil  level  in  main  case. 
Check  oil  level  in  transmission. 
Check  tension  of  water  pump  drive  belts. 

EVERY  128  HOURS 

Change  fuel  oil  filter  bag. 

EVERY  256  HOURS 

Check  Scraper  fairlead  sheave  housing  bearing  adjustment. 
Lubricate  generator. 

Lubricate  flywheel  clutch  release  bearing. 
Lubricate  drawbar. 
Clean  fuel  pump  screen. 
Adjust  injectors. 

Adjust  intake  and  exhaust  valves. 

Check  Power  Control  Unit  cable  drum  bearing  adjustments. 
Check  Power  Control  Unit  main  gear  bearing  adjustments. 
Clean  air  cleaners  thoroughly. 

EVERY  512  HOURS 

Lubricate  Scraper  springpipe. 

Change  oil  in  Tournapull  main  case. 

Change  oil  in  transmission. 

Hand-pack  Scraper  wheel  bearings  with  grease. 

Clean  and  oil  cranking  motor  bearings  and  screw  shaft  of  Dyer  drive. 


oil. 
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Service  generator  and  cranking  motor. 
Check  the  injectors  for  clean  spray  holes. 
Check  final  drive  pinion  bearing  adjustments. 
Check  final  drive  axle  bearing  adjustments. 

EVERY  1024  HOURS 

Lubricate  water  pump. 

Change  oil  in  Power  Control  Unit  gear  case. 
Lubricate  Power  Control  Unit  cable  drum  bearings. 
Check  fuel  inlet  connection  check  valves. 
Check,  clean  and  repair  all  electric  connections. 
Check  Power  Control  Unit  brake  shaft  bearings. 
Check  the  fan  assembly. 

Check  transmission  mainshaft  bearing  adjustment. 
Check  spiral  bevel  gear  carrier  bearing  adjustment. 

EVERY  2048  HOURS 

Hand-pack  brake  shaft  bearings. 

Hand-pack  Power  Control  Unit  control  lever  bearings. 
Test  the  compression  by  barring  the  engine  over.  If  necessary  grind 
valves. 

If  valves  are  being  ground  at  this  period,  check  the  ball  and  socket 
links  at  the  push  rods,  rocker  arms,  and  injector  links.  These 
parts  must  always  have  a  good  seat;  otherwise  there  will  be  an 
excessive  loss  of  lubricating  oil. 

EVERY  4096  HOURS 

Clean  the  oil  pan.  Remove  the  screen  and  remove  all  sludge  and 
accumulated  dirt. 

While  the  oil  pan  is  off,  check  the  connecting  rods  and  main  bearings 
without  removing.  If  necessary  to  replace  any  of  the  connecting 
rod  and  main  bearings,  it  is  best  to  replace  the  entire  set. 

Check  the  piston  pins  and  bushings. 

If  the  pistons  are  pulled,  replace  piston  rings  with  new  ones. 

Check  and  record  cylinder  liner  wear. 

Check  the  lubricating  oil  pump  and  rebuild  if  badly  worn. 

This  period  is  generally  chosen  as  the  one  for  a  major  overhaul.  If 
a  major  overhaul  is  to  be  undertaken  at  this  time,  all  the  six 
operations  described  above  will,  of  course,  be  covered  in  addi- 
tion to  repair  of  all  the  engine  units  as  described  in  the  Engine 
Repair  Section. 

PERIODICALLY,  AS  REQUIRED 

Hand-pack  flywheel  clutch  pilot  bearing  with  grease  wherever 

clutch  is  disassembled. 
Fill  hydraulic  brake  master  cylinder  with  hydraulic  brake  fluid. 
Lubricate  Scraper  pushbeam  and  sliding  sheave  channel. 
Lubricate  cable. 
Adjust  drawbar. 
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DISCONNECTING  TOURNA- 
PULL  FROM  SCRAPER 

To  remove  the  deck  plate  I'or  disassem- 
bling certain  parts  of  Hie  Toumapull,  it  it 

first  necessary  to  disconnect  the  Tournapull 
from  the  Scraper.  This  can  be  done  as  fol- 
lows: 

1.  Block  up  the  front  of  the  Tournapull, 

with  the  front  raised  only  slightly  above  level, 
as  shown.  Use  only  good,  solid  cribbing,  with 
the  top  members  turned  lengthwise  as  shown. 
The  top  members  should  also  be  spaced  in- 
side the  steps.  Both  the  construction  of  the 
cribbing  and  the  level  of  the  front  of  the 
Toumapull  are  important 

2.  Disconnect  the  So-aper  yoke  from  the 
drawbar  by  disconnecting  the  safety  cable  and 
removing  the  capscrews  which  secure  the 
drawbar  clamp  blocks  to  tlie  jroke. 


3.  Engage  the  Power  Control  Unit  hoist 
dutchi  and  raise  Ilia  Scraper  bowl  to  the  point 
where  there  remains  approximately  3"  to  4" 
space  between  the  pushbeam  stops.  Then, 
with  the  Scraper  raised  in  this  position,  block 
up  under  the  Scraper  blade  as  shown.  The 
use  of  good,  solid  cribbing  reduces  the  hazards 
of  this  operation.  Also  block  the  rear  wheels 
to  keep  the  Scraper  from  rolling  or  sliding  off 
the  blocks. 


4.  In  hdsting  tfie  Scrapar,  Hm  lower  end 

of  the  yoke  will  move  to  the  roar,  away  from 
the  drawbar  as  shown. 


5.  Remove  the  wires  from  the  heads  of 
the  capscrews  which  secure  the  retainer  plate 
to  the  lower  end  of  the  hitch  ball,  and  then 
remove  the  capscrews  and  retainer  plate.  Also 
disconnect  the  Scraper  light  wire  and  the 
hydraulic  brake  line  at  the  points  of  connect- 
km  near  the  ball  and  aoiAst  fattdi. 
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6.  FltMW  a  jade  d  at  least  5  too  cafMcHy 
below  the  yoke  as  shown,  and  raise  the  yc^e 
a  few  inches. 


7.  It  b  usually  necessary  to  strike  the 

rear  of  the  deck  plate  a  few  blows  with  a 
sledge  at  the  point  shown  to  free  the  tapered 
shank  of  the  hitch  ball  from  the  taper  in 
which  it  seats. 


8.  After  ^bm  hitdi  ball  has  been  broken 
free  from  its  tapered  seat,  raise  the  yoke  high 
enough  to  permit  the  lower  end  of  the  hitch 
ball  to  clear  the  deck  plate. 


9.  If  available,  blocks  should  be  placed 
under  the  yoke  as  lAown.  The  Toumapull 

can  now  be  driven  forward  on  the  cribbing, 
away  from  the  Scraper  yoke.  In  moving  the 
Toumapull  ahead,  shift  the  transmission  into 
low  gear  aad  then  ease  out  on  the  flywheel 

clutch  pedal  a  little  at  a  time.  Be  very  careful 
to  avoid  knocking  over  the  cribbing. 


CONNECTING  TOURNAniU  TO  SCRAPER 

To  re-connect  a  Toumapull  to  a  Scraper,  reverse  the  procedure  out- 
lined above  for  disconnecting.  After  re-connecting  the  brake  lines,  the 
fafakes  should  be  bled  as  outlined  in  the  "Ueeding*  instructions  on  page 
104  of  the  Operation  Section. 
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DISASSEMBLING  TOURNAPULL 

The  instructions  on  the  following  pages  give  complete  instructions 
for  disaioembling  tlie  TouraapuU,  except  disaMembty  of  tise  engine 

which  is  covered  in  the  Engiiie  Repair  Section.  Engine  removal  is  cov- 
ered on  the  following  pages,  however,  inasmuch  as  it  is  necessary  to 
remove  the  engine  to  disassemble  certain  other  parts  of  the  Toumapull. 


REMOVING  WHEELS 

To  remove  the  Tournapull  drive  wheels, 
first  raise  the  wheels  off  the  ground.  Block 
up  under  the  Toumapull  and  then  remove 
the  wheel  capscrews  as  illustrated,  using  the 
special  wrench  supplied  with  the  Tournapull. 


REMOVIHO  TIRES 

To  remove  the  tires,  first  remove  the  lodc- 
ing  rings  as  illustrated. 


Then  remove  the  sliding  ring  from  the 
wheel  rim. 


The  tire  can  now  be  raised  off  the  wheel, 
using  a  hoist.  A  lifting  hook  of  the  type  il- 
Iturtrated  (»  a  rcipe  ding  can  be  used  to  good 
advantage.in  handling  these  large  tires. 
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REMOViNO  DECK  PIATE 

To  remove  tlie  Touma|niU  deck  plate,  it 

is  first  necessary  to  disconnect  the  Tournapull 
from  the  Scraper  as  per  preceding  instruc- 
tkMs.  Tben  proceed  as  foUows: 

Remove  tlie  operator*!  teat  by  removing 
the  capscrews  whidi  secure  the  teat  bracket 
to  the  deck  plate. 


^scomwct  and  remove  the  steering  clutch 
and  iMrake  linkage  shown  in  the  iUustratiwi. 


Then  remove  the  Power  Control  Unit  con- 
trol  lever  aasemtdy  by  removing  the  capscrews 
i^^di  secure  it  to  the  deck  plate. 


Also^  remove  the  batterieSr  battery  cables, 
and  battel^  bo3KS  from  the  top  of  the  deck 
plate. 


Back  out  the  set  screws  in  the  rear  of  the 
brake  actuator  hoonngs  as  shown,  and  push 
the  brake  acuator  levers  back  into  the  actua- 
tor housings.  Also  disconnect  the  hydraulic 
brake  line  at  the  connection  just  below  the 
floor  boards^  in  front  <rf  the  deck  plate,  and 
disconnect  the  Scraper  light  wire. 
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Remove  the  capscrews  which  secure  the 
deck  plate  to  the  main  case.  Don't  overlook 
the  three  capscrews  located  below  the  seat 
faradkct,  whidi  can  tw  readied  throui^  tiie 
diree  holes  Aown  in  the  illustration. 


Attach  a  hoist  chain  to  the  deck  plate  as 
shown  and  raise  the  deck  plate  oflf  the  case, 
raising  it  straight  up  until  it  clears  the  tops 
of  tiM  dutdi  tiiraw  yoiDae. 


REMOVINO  FLOOR  BOARDS 

To  remove  the  floor  boards,  first  remove 
the  capscrews  which  secure  the  floor  boards 
in  pontion.  Remove  the  pedal  pads  from  4ie 
flywheel  clutch  and  hydraulic  brake  pedals 
and  then  raise  the  floor  boards  off  over  the 
control  levers,  pedals,  etc. 


REMOVING  STEERING  CLUTCH  LEVERS 
AND  BRAKE  LEVERS 

To  remove  the  steering  clutch  and  hrake 

control  levers,  first  remove  the  floor  boards. 
Then  remove  the  nut  from  the  end  of  the 
control  lever  thah  and  remove  the  control 
\even  off  the.end  of  the  dhaft 


REMOVINO  DRAWBAR 

To  remove  the  drawbar  from  the  Touma- 
pull,  remove  the  wires  from  the  heads  of  the 
clamp  block  capscrews  and  then  remove  the 
capscrews  and  damp  blodo^  ^tuaemhy  freeiflg 
the  drawbar  from  the  bottom  of  the  Touma- 
pull  case. 
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REMOVING  STEERING  CLUTCH  AND 
SPIRAL  BEVEL  GEAR  ASSEMBLY 

To  remove  the  steering  clutch  and  spiral 
bevel  gear  assembly,  it  is  iirst  necessary  to 
remove  the  deck  plate  as  previously  outlined. 
Then  proceed  as  follows: 

Remove  the  capscrevw  which  secure  the 
steering  clutch  driven  cone  to  the  clutch  car- 
rier plate.  This  can  best  be  done  by  removing 
the  pipe  plug  from  tiie  side  of  the  main  case 
and  then  inserting  a  wrench  through  the  hole 
and  through  a  corresponding  hole  in  the  par- 
tition wall  to  reach  the  capscrews,  as  illus- 
trated. Rotate  the  steering  dutch  and  spiral 
bevel  gear  assembly  to  readi  all  the  cap- 
screws. 

Disconnect  and  remove  the  brake  adjust- 
ing blodc  and  linkage  at  the  rear  end  of  each 

brake  band.  Also,  disconnect  and  remove  the 
brake  actuator  lever,  linkage,  etc^  from  the 
front  end  of  each  band. 

Back  off  the  spiral  bevel  gear  carrier  rii^t 
bearing  adjusting  nut  by  first  loosening  the 
clamp  screw  and  then  backing  of¥  the  ad  just- 
ify nu^  using  tiie  special  spanner  wrench.  A 
wrench  placed  on  one  of  the  spiral  bevel  gear 
carrier  capscrews  can  be  used  to  hold  the 
assembly  from  turnmg.  Move  the  gear  carrier 
assembly  to  ^e  right  as  far  as  possible  by 
loosening  the  clamp  bolt  on  the  left  adjusting 
nut  and  turning  the  adjusting  nut  clockwise. 


Back  off  tlie  adjustment  on  both  steering 
clutches.  To  do  tht^  first  loosen  the  lock  nuts 
and  lock  screws  frtua  the  clutch  adjusting 

spiders. 


Then  turn  the  adjusting  spiders  counter- 
clockwise on  the  threaded  hubs  of  the  clutch 
drive  platea,  thereby  back^  off  the  adjust- 
ments. Slide  clutdies  toward  center  on  gear 


earner. 
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Remove  five  of  the  capscrews  wfxkk  ie» 
cure  the  spiral  bevel  gear  to  the  gear  carrier, 
in  consecutive  order.  Then  rotate  the  gear 
carrier  ao  that  llie  holea  from  wbaA  the  five 
capscrews  were  removed  are  on  bottom.  (This 
is  necessary  to  provide  clearance  when  raising 
the  assembly  out  of  the  case.) 


Remove  the  gear  carrier  bearing  clamp 
blocks  from  the  caae.  (IMPORTANT— Do 
not  lose  or  mix  bearing  clamp  blocks  or  shims, 
because  they  are  machined  with  the  case  and 
must  be  re^nataUed  in  Hie  aame  poaitioii  from 
which  they  were  renK>ved.) 


%^^mimuc  CLUTCH  and 
spiral  bevel  gear 
assembly 


EERING  CLUTCH  AND 
'-IRAL  BfVH  GEAR 
ASSiuBlY 


Attach  a  chain  hoist  to  the  steering  clutch 
and  spiral  bevel  gear  asaembly  with  wiiidi  to 

raise  it  out  of  the  case.  Care  should  be  used 
to  make  sure  the  assembly  is  balanced.  A 
lifting  arrangement  of  the  type  shown,  am- 
nected  to  the  ends  of  both  brake  bttodSi  b  very 
well  suited  for  this  use.  If  other  means  of 
hoisting  is  used,  the  steering  clutch  driven 
cones  should  be  wired  in  some  manner  to  pre- 
vent  the  clutches  from  sliding  off  the  carrier 
shaft  while  hoisted  in  the  air.  Wire  the  dutdi 
throw  yokes  to  the  clutch  cones. 


Raise  the  assembly  slowly  with  the  chain 
hoist,  working  the  clutch  throw  yokes  to  free 
them  frcMn  tilie  bottom  of  the  caae.  CAUTION 
— ^Eartreme  cu»  should  be  used  when  hoist- 
ing to  prevent  the  teeth  of  the  spiral  bevel 
gear  and  pinion  from  binding  and  chipping. 
The  transmission  should  be  in  neutral  to 
mit  the  pinion  to  turn,  and  the  gear  and  pinion 
should  roll  and  slide  out  of  mesh.  Move  the 
right  side  to  the  rear  and  left  side  forward 
while  hoisting. 

After  the  tpksA  beval  gear  is  cnxt  of  sneih 
with  the  pinion,  continue  to  hcHst  the  aasamUy 
out  of  the  case. 
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DISASSEMBLING  STEERING  CLUTCH 
AND  SPIRAL  BEVEL  GEAR  ASSEMBLY 

To  disassemble  the  steering  clutch  and 
spiral  bevel  gear  carrier  assembly,  first  slide 
the  clutch  throw  yokes  off  the  throw-out  col- 
lars, being  cajreful  tuOt  to  lose  Hie  small  square 
pivot  bushings  from  the  thfx>w-out  collars  as 
the  yokes  are  removed. 


Remove  tiie  brake  bands  tagr  tlidlBg  tibem 
off  the  clutdi  cones  as  illustrated. 


The  steering  clutch  assemblies  can  now  be 
slipped  off  the  ends  of  the  gear  carrier  shaft 


Remove  the  bearings  from  the  gear  car- 
rier, being  careful  not  to  Ic^  the  keys  located 
under  the  bearings,  Alao  remove  ^e  foeyt.  It 
may  be  necessary  to  use  a  puller  in  removing 
the  bearings  from  the  gear  carriers  in  some 
machines.  After  removing  the  bearings  and 
keys,  ^Dt  adjuMuBg  nuts  can  be  removed  by 
loosening  the  lock  screws  and  turning  them 
off  over  the  threads  on  the  shaft. 


To  remove  tiie  spiral  bevel  gear  from  the 
gear  carrier,  remove  the  capscrews  and  lock- 
washers  which  secure  the  gear  to  the  gear 
carrier. 
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DISASSEMBLING  STEERING  CLUTCH 

To  disassemble  either  atiMring  chitdt,  firit 

back  out  the  lock  screw  as  illustrated.  The 
lock  nut  must  be  loosened  before  the  lock 
screw  can  be  backed  off. 


Turn  the  clutch  spider  assembly  off  tiie 
threaded  hub  of  the  clutdi  drive  ]d«te. 


Then  lift  the  spider  assembly  off  the  drive 
plate. 


The  octemal  qdined  driving  cone  cm  now 
be  lifted  out  of  tiie  iteering  clutdi  driven  cone. 
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The  driven  cone  CQn  be  lifted  ofF  the  in- 
ternal splined  driving  cone  as  illustrated. 


To  remove  the  internal  splined  driving 
cone  from  the  clutch  drive  plate,  remove  the 
capscrews  and  lockwathers  that  secure  the 
cone  to  the  drive  plate. 


Remove  the  throw-out  collar  from  the 
throw-out  bearing  by  removing  the  capscrews 
which  hold  the  two  halves  of  the  throw-out 
collar  together. 


Disassemble  the  spider  assembly  by  re- 
moving the  cotters  and  castellated  nuts  from 
the  pins  connecting  the  fingers,  links,  adjust- 
ing spider,  and  sliding  spider. 


The  tiirow-out  bearing  can  be  removed 

from  the  sliding  spider  by  bending  back  or 
cutting  the  peened  edge  of  the  spider  and 
then  pulling  tiie  bearing  off  the  spider. 
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REMOVING  AND  DISASSEMBLING 
FINAL  DRIVE  PINION  ASSEMBLY 

To  remove  a  final  drive  pinion  assembl}-. 
it  is  first  necessary  to  remove  the  deck  plate 
and  the  ataering  dutdi  and  spiml  bevel  gear 
assembly,  as  per  previous  instructiooa.  Then 

proceed  as  follows: 

Remove  the  pinion  bearing  inspection  cap 
from  tiw  aide  of  tlw  case. 


Then  bend  back  the  bent  edges  of  the 
lock  plate  and  remove  the  capscrews  which 
secure  the  lock  plate  and  adjusting  plate  to 

the  end  of  the  pinion.  Remove  the  lodc  plate 
and  adjusting  plate  from  the  pinion. 


Rotate  the  pinion  to  the  point  where  the 
flat  surface  of  the  clutch  carrier  plate  is  on 
bottom,  to  provide  necessary  clearance  when 
removing.  Then  drive  against  end  of  pinion 
only  enough  to  break  bearing  cone  loose  from 
pinion.  Then  pull  bearing  cone  off  end  of 
innion,  and  remove  pinion  assembly  throu|^ 
inner  side  of  case,  tilting  and  raising  it  out  of 
mesh  with  herringbone  teeth  of  final  drive 
gear  while  moving  it  inward. 


To  disassemble  the  pinion  assembly,  bend 
back  peened  edge  of  lock  nut  and  then  turn 
lock  nut  off  end  of  i^nion,  using  special 
wrench  supplied  with  TournapuU  as  shown. 
The  clutch  carrier  can  thai  be  driven  off  the 
end  of  the  pinion. 


To  remove  the  bearing  cone  from  the 
clutch  carrier,  set  the  carrier  face-down  on 
blocks  and  then  drive  the  bearing  o£F  die 
carrier  hub,  as  shown,  maldng  use  of  the  two 
holes  provided  for  that  purpose. 
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REMOVING  AXLES  AND  FINAL  DRIVE 

GEARS 

To  remove  the  ToumapuU  axles  and 
final  drive  gears,  it  is  first  necessary  to  re- 
move tiM  wb/aOM,  deck  fdate,  itseiing  clutch 
and  spiral  bevel  gear  assembly,  and  final 
drive  pinion.  If  only  the  axles  are  to  be  re- 
moved, the  final  drive  can  be  stqyported  by 
a  rope  or  metal  band  and  the  final  drive 
pinioii  and  the  steering  clutch  and  spiral 
bevel  gear  assembly  left  in  position. 

Drain  oil  from  main  case.  Then  remove 
capscrews  whicih  secure  oil  seal  retainer  plate 

to  the  case  by  reaching  capscrews  through 
hole  in  axle  flange.  Rotate  axle  to  reach  all 
the  capscrews.  Also  remove  the  four  stay-bolts 
from  the  cbm. 

Remove  axle  inner  bearing  inspection 
plate  from  bottcmi  of  main  case  at  shown. 

Then  reach  through  inspection  plate  open- 
ing and  remove  lock  plate,  adjusting  plate  and 
shims  from  inner  end  of  axle  by  bending  back 
corners  of  lock  plate  and  then  removing  the 
four  capscrews  which  project  through  lock 
plate  and  adjusting  plate  and  into  end  of 
axle. 

With  the  final  drive  gear  supported  in  the 
case,  preferably  by  attaching  a  hoist  chain  to 
Other  a  metal  buid  or  heavy  rope  extended 
around  the  gear,  force  the  axle  out  of  the  case, 
using  a  jack  as  shown.  For  this  operation,  the 
opposite  inner  axle  bearing  inspection  plate 
has  been  removed  and  a  block  placed  against 
the  end  of  opposite  axle  to  provide  something 
solid  to  jack  against.  The  axle  inner  bearing 
can  be  removed  tiirough  the  itttpectaon  plate 
opema^. 


The  final  drive  gear  can  now  be  hoisted 

out  of  the  case,  and  the  axle  outer  bearing 
cone,  oil  seal,  and  oil  seal  boss,  pulled  off  the 
axle,  if  desired. 
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REMOVING  HOOD 

To  remove  the  hood  from  the  iVurnapull, 
first  remove  the  pre-cleaners  from  the  air 
cleaner  stacks.  Then  remove  the  bolts  that 
•eeure  ^  iKHid  to  tiie  radwtor  and  darit  iMttiel 
and  lift  off  the  hood 


REMOVING  BUMPER 

To  remove  iIm  bumper,  merely  remove  tiie 
eight  bolts  that  secure  the  bumper  to  tiie 
frame. 


RAOIATbR 
BRACI 
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REMOVING  RADIATOR 

To  remove  the  radiator,  first  remove  the 
hood.  Also  discomiect  both  die  uppet  and 
lower  hose  coonecttons. 


Disconnect  the  head  light  wires  and  re- 
move the  radiator  brace  and  headlight. 


Attach  a  hoist  chain  to  the  radiator  and 
then  remove  the  two  bolts  that  hold  the  radia- 
tor in  place  by  inserting  a  wmich  through  the 
holes  in  the  bottom  of  the  frame.  The  radia- 
tor can  now  be  removed.  (Do  not  misplace 
the  fibre  and  metal  shinM  or  spacers  on  vAaA 
the  radiator  sets  as  they  will  be  needed  when 
re-installing.) 
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REMOVING  DASH  PANEL 

To  remove  the  dash  panel,  first  remove 
the  hood.  Then  remove  the  two  bolts  that 
secure  each  side  of  the  dash  panel  to  the 
frame.  Unless  a  dash  panel  has  been  dam- 
aged in  some  manner  and  needs  to  be  replaced, 
it  is  seldom  removed  excepting  when  the  en- 
gine is  to  be  removed,  and  in  this  case  the 
wires  and  controls  are  left  contacted  and  tiie 
dash  panel  removed  with  the  engine. 


REMOVING  ENGINE 

To  remove  the  engine,  first  remove  the 
hood  and  radiator,  and  disconnect  the  fuel 
line  from  the  fuel  tank.  Then  remove  the  cap- 
screws  whidi  sectire  the  front  «igine  hanger 
to  the  frame  as  shown. 


Also  remove  the  capscrews  from  the  rear 
engine  support  lugs.  (IMPORTANT  —  Do 
not  R^splace  riiims  at  either  the  front  engine 
hanger  or  at  the  rear  support  lugs  because  the 
same  shims  must  be  re-installed  at  each  point, 
unless  a  different  engine  is  installed.) 


If  the  transmission  is  not  to  be  removed, 
remove  the  capscrews  which  secure  the  trans- 
mission clutch  housing  to  the  engine  flywheel 
housing.  (If  the  engine  and  transmission  are 
both  to  be  removed,  the  two  can  be  removed 
t(%ether  and  these  capecrews  then  removed, 
if  desired.) 


Use  a  special  lifting  arrangement  of  the 
general  type  shown  in  lifting  the  engine.  Move 
engine  forward  a  short  distance  before  hoist- 
ing to  permit  flywheel  clutch  to  move  clear 
of  the  transmission  clutch  shaft 
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REMOVING  TRANSMISSION 

To  remove  the  Tournapull  transmission, 
first  remove  the  deck  plate,  floor  boards,  hood 
and  radiator.  The  engine  can  be  removed 
either  with  the  transmission,  removed  sep- 
arately before  removal  of  the  transmission, 
or  moved  several  inches  ahead  on  the  frame 
to  permit  removal  of  the  transmission  without 
actually  removing  the  engme. 

Remove  the  nuts  from  the  four  large  stud 
bolts  at  either  side  of  the  spiral  bevel  pinion. 


Then  remove  the  capscrews  from  the  oil 
seal  retainer  plate  and  slide  the  retainer  plate 
off  the  end  of  the  transmission  countershaft, 
(Leave  retainer  plate  loose  on  shaft,  if  Power 
Control  Unit  has  not  been  removed.^ 


With  the  transmission  supported  with  a 
chain  hoist  and  the  engine  either  removed, 

slid  ahead  on  the  frame,  or  loosened  from  the 
frame  and  supported  with  a  chain  hoist  to  be 
removed  with  the  transmission  as  one  unit 
force  the  transmission  ahead  far  enough  to 
free  the  bearing  adaptor  from  the  main  case, 
using  a  jack  as  shown.  (Do  not  drive  with 
sledge  against  pinion  lock  screw.)  This 
operation  can  be  done  with  steering  clutch 
and  spiral  bevel  gear  assembly  in  position  by 
tilting  jack  or  jacking  against  carrier  shaft. 


When  bearing  adaptor  and  pinion  are  free 
of  the  main  case,  lift  out  the  transmission 
with  a  hoist 


REMOVING  FLYWHEEL  CLUTCH  PEDAL 

To  remove  the  flywheel  clutch  pedal  from 
the  transmission,  loosen  the  clamp  bolt  on 
the  pedal  adjusting  arm  and  ^n  slide  the 
adjusting  arm  and  pedal  off  the  pedal  shaft 
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REMOVING  AND  DISASSEMBUNG 
HYOItAULIC  BRAKE  MASTER 
CYLINDER 

To  remove  the  hydraulic  brake  master 
c^ncter  from  the  side  of  tiie  transmisrioii 
case,  remove  the  capscrews  which  secure  the 
master  cylinder  moimting  brackets  to  the  case. 
The  mounting  brackets  and  pedal  can  then 
be  removed  from  the  master  cylinder. 


To  disassemble  the  master  cylinder,  first  remove  large  clamp  ring 
iMtwiing  boot  to  cylinder.  RMnove  push  rod  and  boot  aaaembly.  Remove 
iatsmal  parts  in  this  order;  first  lock  ring,  then  washer.  Use  care  in 
removing  lock  ring  as  this  piece  is  made  of  spring  steel.  The  piston, 
primary  cup,  return  spring,  and  check  valve  may  then  be  removed. 


PORT 
HOLE 


RETURN 
NG 


CROSS-SECTION  OP  MASTHt  CYUNDER 

After  dismantlii^t  the  cylind^,  Hhb  UOmAag  items  should  be  in- 


(a)  Port  hole  must  be  open.  If  cloae4  ran  a  wire  tlvovq^  hole. 

(b)  Primary  cup  must  be  smooth  around  outer  edge.  If  grooved  by 
passing  the  port  hole  the  sharp  edges  of  the  cylinder  wall  may  be  re- 
moved by  flM  use  of  a  burring  tooL  Diaoard  used  cup. 

(c)  Cjrtinder  bore  must  be  smooth  and  not  ixltted  or  scratched. 

(d)  If  mineral  oil  is  present  in  Hm  tyttem  the  rubber  parts  will  be 
enlarged  and  very  soft.  They  cannot  be  used  and  it  is  necessary  to  re- 
place the  primary  cup,  secondary  cup,  check  valve  and  valve  seat. 

Cylinder  and  parts  must  be  washed  in  dean  alcohol  and  dipped  in 
hydraulic  brake  fluid  before  assemUingi  Do  not  wash  cylinder  or  parts 
in  gasoline,  kerosene  or  oil. 
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DISASSEMBLING  TRANSMISSION 
Before  attempting  to  disasiemble  the 

transmission,  its  exterior  should  be  car3fully 
cleaned.  It  is  important  that  no  dirt  or  foreign 
matter  be  allowed  to  enter  the  case.  Dirt  is 
particularly  detrimental  to  bearingl,  sleeve^ 

To  remove  the  spiral  bevel  pinion  from 
the  rear  of  the  mainshaft,  first  bend  back  or 
cut  the  peened  edge  of  the  head  of  the  pinion 
lock  screw  with  a  pum^  or  diiseL  Tben  luni 
the  screw  out  the  end  of  the  shaft  and  pull 
the  spiral  bevel  pinion  off  the  shaft. 

To  remove  the  gear  shift  lever  housing 
assembly,  first  shift  the  transmission  into  first 
speed  tXMHtkm.  (Tlus  must  be  tlie  first  step.  ) 
Then  remove  the  four  capscrews  by  which  the 
gear  shift  lever  assembly  is  attached  and  lift 
the  aaaetnbty  fnm  ^  cue. 

IMsasaemble  gear  riiift  lever  housing  as- 
sembly by  first  removing  from  upper  end  of 

shift  lever  the  hand  grip,  finger  latch  rivets 
and  finger  latch.  Remove  small  screw  from 
shift  lever  dunt  cover  (bell)  directly  above 
pivot  ball  and  slide  cover  up  and  off  lever. 
Unscrew  stop  bolt  from  side  of  housing.  Then 
remove  lever  tension  spring,  using  screw  driver 
or  similar  tool  as  illustrated.  The  levw  and 
tension  spring  washer  can  now  be  removed 
through  bottom  of  housing. 

Dismantle  remainder  of  shift  lever  as- 
sembly by  removing  bolt  fnm  latdi  as  Aoma. 
The  latdi  rod  can  be  removed  ieom  boCtom 
of  lever  and  latch  and  apnng  removed  fay  un- 
screwing latch. 

Remove  shifting  bar  housing  by  removing 
capscrews  vdiidi  secure  it  to  tile  case  and 

then  lifting  Irausing  from  the  case.  In  lifting 
housing  off  case,  guide  edge  of  reverse  shifting 
yoke  into  and  up  through  the  yoke  slot  in 
first  speed  eliding  gear.  Do  not  qjring  yokes 
out  of  alignment  by  forcing  housing  off  trans- 
mission. If  transmission  was  shifted  into  1st 
speed  in  Step  2,  little  difficulty  should  be  e»- 
pmienced. 
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To  diamuitle  shifting  bar  housing,  first 
shift  it  into  neutral  (slots  in  yokes  line  up). 
Remove  tension  spring  cover  by  removing 
two  capscrews.  Sprii^  located  undn*  spring 
cover  can  be  removed  from  top  side  andVi" 
steel  balls  (assembled  under  springs  next,  to 
yoke  bars)  from  bottom  side  of  housing. 


TENSION 
SPRING 


Remove  yoke  bars  from  top  down,  as  il- 
lustrated. To  do  this,  remove  retaining  screw 
from  shifting  yoke  and  drive  yoke  bar  out 
through  thimble  end  of  housing.  Thimbles 
will  not  be  damaged  when  carried  out  of  hous- 
ing by  bars.  With  qsrings  removed  ^neate  is 
no  tension  on  the  bars  and  it  may  be  necessary 
to  adjust  them  to  neutral  position  before  up- 
per bar  will  move.  Avoid  loss  ttf  small  inter- 
lock pin  and  bal]%  for  transmtssioa  may  be 
shifted  into  two  speeds  at  once  if  re-assembled 
without  them,  causing  serious  damage. 


The  accompanying  exploded  view  of  shift- 
ing bar  housing  assembly  shows  the  parts  in 
their  correct  relationship. 


SHIFTINGW 

BAR 


INTERLOCK 

PIN 


YOKES 


SHIFTING 
BARS 


Before  removing  the  gears  and  shafts  from 
tfie  case,  first  loosen  the  countershaft  rear 
bearing  nut  with  a  pundh.-  To  prevent  the 
alu^  from  turning  as  this  is  done,  sldft  the 
transmission  into  two  speeds  by  engaging 
both  the  high  speed  sliding  clutch  and  the  first 
wpeed  diding  gear.  The  sImHs  will  Iben  be 
lodked. 


Remove  the  mainshaft  rear  bearing  cover. 
Tbia  is  done  by  rMHovi^  the  four  capscrews 
which  it  is  attadied. 
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ADAPTOR 


With  the  capscrews  and  nuts  which  hold 
the  adaptor  to  ^  case  removed,  the  adaptor 
can  be  removed  by  ute  of  a  puller,  as  illus- 
trated. The  tapered  roller  bearings  can  then 
be  removed  from  the  adaptor.  In  event  there 
are  any  shims  lo<»ted  betiweeft  the  bearing 
cones,  save  them  for  use  at  the  same  point 
when  re-assembling. 

Pull  the  oomptefe  maihshaft  Msembly  to 

the  rear  until  the  pilot  bearing  clears  its  bore 
in  the  clutch  shaft  and  drive  gear.  The  as- 
sembly is  then  tilted  and  withdrawn  through 
the  top  of  the  case  in  the  manner  shown.  The 
first  speed  sliding  gear  is  left  inside  the  case 
until  after  the  shaft  has  been  removed. 


Remove  the  pilot  bearing  from  end  nH 

mainshaft  by  pulling  sharply  against  it  with 
the  high  speed  sliding  clutch,  and  then  slide 
the  sliding  clutch  oiif  end  of  shaft.  Then  re- 
move the  key  by  wfaidi  iSba  mAinaliaft  gears 
are  retained  on  tiie  shaft,  as  illustrated. 


Remove  maindiaft  wariier  by  turning  it  in 

its  groove  until  the  lugs  on  its  inside  diameter 
line  up  with  the  grooves  in  the  shaft.  The 
lugs  on  the  outer  diameter  will  pass  through 
the  internal  tectii  of  tiie  gttr. 


Tl»  upper  budied  gear  can  now  be  lifted 
off  the  shaft.  The  sleeve  on  which  it  operates 
can  be  removed  by  pulling  sharply  against  it 
with  the  lower  gear  if  necessary.  If  it  is  bound, 
bump  fnlot  end  of  shaft  lif^y  against  floor, 
causing  weight  of  large  bushed  gear  to  start 
the  sleeve.  The  small  key  under  the  sleeve 
can  now  be  removed.  The  Ittrge  bushed  gear 
can  then  be  lifted  off  the  shaft 
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The  accompanying  exploded  view  of  the 
mainshaft  assembly  shows  the  parts  in  their 
correct  relative  positions. 


EXPtODED  VIEW  OF 
iAAINSHAFT  ASSEMBLY 


The  flywheel  clutch  release  mechanism 
can  be  removed  by  first  removing  the  greajse 
pipe  assembly  as  shown,  and  detaching  tite 
two  small  springs  which  control  the  endwise 
movement  of  the  clutch  release  bearing  and 
betsring  carrier.  The  ourier  and  bearing  can 
then  be  withdrawn  from  the  extended  bear- 
ing cover  as  a  single  unit  and  the  bearing  then 
removed  from  the  carrier. 


Remove  lock  wires  assembled  into  screws 
in  the  dtitdi  releaee  ytdce  and  turn  screws 
partially  out  of  yoke.  Then  drive  out  pedal 
shafts  as  illustrated.  The  long  pedal  shaft 
caimot  be  removed  until  the  Woodruff  key, 
wMdi  is  assembled  to  the  inside  Bod,  is  re- 
moved. Always  make  sure  shafts  are  free  be- 
fore attempting  to  drive  them  out  of  yoke  to 
avoid  bending  yoke  fingers.  Next  remove  ex- 
tended bearing  cover  by  removing  the  four 
capacrews  and  withdrawing  ov^  end  of  shaft 


The  clutch  shaft  and  drive  gear  with  bear- 
ing and  nut  still  attached  is  withdrawn  in  the 
manner  illustrated.  The  bearing  can  then  be 
nmoV9i  from  the  dutch  diaft 


To  remove  the  reverse  gear  shaft,  first  re- 
move the  small  diaft  loc^  wbidi  is  atta^ed 
to  the  rear  of  the  case  by  a  capscrew.  Then 
remove  the  reverse  gear  shaft,  using  a  special 
puller.  The  puller  illustrated  consists  of  a 
large  aodcet  and  a  capscrew  having  threads 
the  same  slxe  as  those  taiq>ed  into  the  idler 
shaft 


□igitized  by 


Gougle 


141 

UMIVEKSI 


TOURNAPULL  REPAIR 


After  the  idler  shaft  has  been  removec 
the  two  sections  of  the  reverse  idler  gearir . 
can  be  lifted  from  the  case  as  a  single  un 
The  two  roller  beuiiiBi  and  Q»acer  can  easily 
be  withdrawn  tnm  the  bore  of  the  idler  gear 
proper. 


The  rear  bearing  nut,  which  was  previous- 
ly loosened,  can  now  be  turned  off  the  counter- 
shaft Then  pull  the  rear  bearing  off  the 
countershaft,  using  a  puller  as  illustrated. 


With  the  rear  bearing  removed,  the  oonn- 
tershaft  assembly  can  be  tilted  and  remoived 
through  the  top  of  the  case 


The  first  step  in  dismantling  the  counter- 
shaft is  removal  of  the  bearing  from  front  end 
of  shaft  and  then  removal  of  the  gear  retain- 
ing snap  ring.  The  gears  can  then  be  removed 

from  the  countershaft  one  at  a  time  and  the 
Woodruff  keys  removed  from  the  shaft 


Unless  absolutely  necessary,  the  clutch 
housing  ^ould  not  be  removed  from  the  trans- 

mission  case.  To  remove  the  clutch  housing, 
remove  nuts  and  lockwashers  from  studs  as- 
sembled into  case.  Also  drive  out  tiie  two 
dowel  pins  from  inside  the  case.  Punch  mark 
the  clutch  housing  and  transmission  case  at 
thsee  or  four  points  before  removing  to  assure 
proper  alipiment  when  re-installing. 
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REMOVING  AND  DISASSEMBUN6 
FLYWHEEL  CLUTCH 

To  remove  the  flywheel  clutch,  first  re- 
move the  engine  from  the  transmission  as 
previously  outlined.  (Removal  of  the  clutch 
release  yoke,  bearing  carrier,  bearing,  and 
pedal  are  covered  with  disassembly  of  trans- 
mission.) To  remove  the  cliitch  assemMy 
from  the  flywheel,  remove  the  capscrews 
which  secure  the  cover  plate  assembly  to  the 
fly  wheeL  Hie  assembly  can  now  be  lifted  out 
of  the  flywheel 


Remove  the  lined  driven  disc  from  the 
recess  in  the  flsrwheeL 


The  clutch  pilot  bearing  can  now  be  re- 
moved. This  bearing  is  pressed  or  driven  into 

its  seat  in  the  flywheel  and  it  is  therefore 
usually  necessary  to  pull  the  bearing  from  the 
flywheel  to  effect  its  removal. 


Remove  the  pressure  plate  from  the  as- 
sembly by  removing  the  pins  which  retain  the 
retractor  springs  in  place.  Then  place  the  as- 
sembly on  an  arbor  or  drill  press  with  the  as- 
sembly resting  on  the  clutQh  sleeve.  Place 
blocks  on  the  flywheel  ring  as  illustrated  so 
that  they  rest  over  the  driving  lug  slots.  Ccnn- 
press  the  assembly  and  lock  the  press  in  pon- 
tkm.  Then  remove  the  snap  ring  as  shown. 


Remove  the  fulcrum  rings,  levers,  and 
balls.  Then  slowly  release  the  assembly, 
which  will  make  the  spring,  sleeve,  and  re- 
maining parts  removable. 
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RmACHIENT  OR  REPAIR 


Before  re-assembibig  tlie  ToumtpuU*  the  loUowing  inspection  and 
care  oi  parts  should  be  nuule: 

1.  Carefully  exaniine  <»1  seals  belwe  reinstalling.  R^Iace  any  oil 
seals  which  do  not  appear  to  be  in  good  condition. 

2.  Make  new  oil  seals  pliable  by  soaking  in  lifl^  wei^^t  oil  and 

running  a  round  object,  such  as  a  hammer  handle,  around  the 
inner  circumference  of  the  seal,  thus  working  the  leather. 

3.  Repli^  all  working  parts  that  are  excessively  worn. 

4.  Examine  bearings  before  re-installing.  Use  none  that  may  have 
become  Brinelled,  pitted,  or  excessively  worn. 

5.  Replace  bearing  cups  when  replacing  bearing  cones  and  vice-versa. 

6.  Examine  clutch  and  brake  facings  before  re-installing  driving 

cones  or  brake  bands.  If  driving  cones  have  been  newly  relined 
with  metallic  facings,  the  facings  should  be  mactiined  Of  ground 

to  a  15    taper  to  take  off  any  high  spots. 

7.  Flywheel  clutch  pressure  plates  dished  in  excess  of  .015"  or  badly 
scored  should  be  replaced  with  new  plates. 

8.  Check  the  flywheel  clutch  fulcrum  rings  for  flatness,  or  excessive 
wear.  Select  two  good  fulcrum  rings  before  re-instalting. 

9.  If  ''used"  flywheel  clutch  pressure  levers  are  to  be  used,  be  sure 
that  they  are  straight  and  not  excessively  worn. 

10.  Caieck  flywheel  clutch  retractor  springs  for  aise.  If  Aartw  Hum 
1%"  replace  with  new  springs. 

11.  During  insjiection  and  repair  of  parts  use  extreme  care  to  keep 
all  bearings,  gears,  and  all  other  working  parts  free  of  dirt;  grit,  or 

other  foreign  matter. 
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ASSEMBLING  TOURNAPULL 

With  the  exception  of  a  few  specific  pointt,  the  general  instructions 
for  assembling  the  Tournapull  are  simply  the  reverse  of  the  instructions 
for  disassembling,  covered  on  Pages  124  to  143  of  this  section.  The 
specific  pointi  to  be  given  careful  attention  during  the  assembling  jn-ocen 
are  covered  on  this  and  the  succeeding  pages. 

The  order  in  which  the  various  units  are  covered  is  the  reverse  of 
the  order  in  which  they  are  covered  in  the  Disassembly  Instructions. 

ASSEMBLING  FLYWHEEL  CLUTCH 

The  instructions  which  follow  give  full  information  needed  for  as- 
semiblii^  tiie  flywheel  clutch  cover  plate  assembly.  The  clutdi  release 
yoke,  bearing  carrier,  bearing  and  pedal  are  assembled  with  the  trans- 
mission and  will  therefore  be  found  in  the  Transmission  ^Asembly  in^- 
structions. 


CLUTCH  HOUSING 


STUD 


SHIM  AND  STUD 


-PRESSURE  LEVER 
-LEVnt  BAU 


SPRMO 

ADJUSTING  PLATE 


SNAP  RING 

DRIVEN  DISC- 

PRESSURE  PLATE 
FULCRUM  RING 
FLYWHEEL  RING 


ASSEMBLING  COVER  PLATE  ASSEMBLY 

Place  sleeve  on  table  of  drill  or  arbor  press 
as  illustrated.  If  face  of  sleeve  it  scored,  use 
a  new  sleeve. 


With  large  coil  of  the  pressure  spring 
abutting  the  small  boss  in  the  adjusting  plate, 
place  tiie  flsrwheel  rin|^  adjusting  plate,  ami 
spring  above  the  sleeve.  The  sleeve  must  be 
a  "free-fit"  in  adjusting  plate. 
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Arrange  two  blocks  and  a  bar  on  tile  a»> 

sembly  as  illustrated.  Compress  the  assembly 
carefully  and  lock  the  press. 


Check  the  fulcrum  rings  for  flatness  or 
excessive  wear.  Select  two  good  fulcrunn  rings 
and  place  one  of  them,  cupped  aide  up,  over 
the  ^eeve.  y 


Arrange  the  20  levers  (if  used  levers,  be 
sure  they  are  straight  and  not  excessively 
worn)  on  the  fulcrum  ring  so  that  the  end  of 
the  levers  nest  just  inside  the  retaining  rim 
of  the  flywheel  ring. 


Place  one  ball  in  each  of  the  holes  m  the 
small  end  of  the  levers. 


Assemble  the  remaining  fulcrum  ring 
firmly  and  carefully  over  the  sleeve.  Be  sure 
no  tMll  bearings  become  displaced,  nor  that 
the  levers  overlap  each  other. 
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Place  a  new  snap  ring  on  the  sleeve,  slip- 
ptng  it  dcwn  into  Hi  g|-i8ov«  around  th«  upper 
end  (rf  the  deeve. 


By  use  of  a  hammer  and  punch,  chisel,  or 
irisnilar  tool,  tap  liie  snap  ring  bedt  firmly 
into  its  seat.  The  ends  of  the  snap  ring  should 
not  be  in  line  with  the  kejrways  in  the  sleeve. 
Best  results  are  obtained  if  tliis  operation  is 
started  opposite  the  snap  ring  ends  and  from 
this  point  work  toward  the  ends. 


Test  each  of  the  20  levers  to  see  that  tiiey 
«re  locked  in  place  by  a  ball  bearteg.  Then 
remove  blocks  and  assemble  pressure  plate 
in  the  four  driving  slots  of  the  flywheel  ring. 
(Pressure  plates  dished  in  excess  of  .015"  or 
badly  scored  should  be  replaced  with  new 
plates.)  Pressure  plate  must  be  free  in  slots 
in  flywheel  ring.  Approximately  .004"  to  .006" 
kMsenesB  must  be  provided.  If  old  plate  is 
used,  assemble  with  "(y*  marked  driving  lug 
in  "if  marked  driving  slot. 


Turn  assemMy  over  and  compiresa  large 

coil  spring.  Install  small  retractor  springs. 
The  coils  should  be  open,  not  closed.  Use 
new  springs  if  old  ones  are  shorter  than  1%". 


Install  the  special  washer  over  the  top  of 
each  spring  and  insert  the  small  lock  pin  to 
hold  the  9pnug  in  place. 
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INSTAIiINO  HYWHiEt.  CLUTCH 

(The  ehltdi  release  yoke,  bearing  car- 
rier, bearing,  and  pedal  are  assembled  with 
the  transmission  and  will  therefore  be  found 
in  the  TraniiQianoii  AsMinMy  imtnictioas.) 

To  install  the  clutch  pilot  bearing,  lined 
driven  plate  and  cover  plate  assembly  on  the 
engine  flywheel,  first  hand-padc  the  {nlot  bear- 
ing with  recommended  lubricant.  (See  lubri> 
cation  instructiona  in  Operation  Secticm.) 

Install  pilot  bearing  in  flywheel  bore,  mak- 
ing wre  covered  nde  faces  outward.  It  may 
be  neoenary  to  drive  bearing  into  its  seat 

Install  lined  driven  disc  in  pomtion  in 
recess  in  flywheel,  with  pointed  «ids  of  splines 
in  hub  of  driven  plate  facing  outward.  For 
best  results,  replace  old,  worn  lined  driven 
plates  with  new  ones  radier  ^an  trying  to 
reface,  since  refaced  plates  are  often  bent  and 
otherwise  impaired  so  that  difficult  clutch 
action  results. 

Install  the  cover  plate  assembly  in  pori- 
tion  on  the  flywheel.  If  a  new  lined  driven 
plate  has  been  installed  (or  new  facing  as- 
sembled to  the  driven  plate)  the  adjust* 
ing  straps  should  first  be  removed  from  the 
cover  plate  assembly  and  the  required  num- 
ber of  shims  (approx.  7)  placed  imder  each 
adjusting  strap.  Install  an  equal  number  of 
diims  under  eadi  strap. 

Secure  the  cover  plate  assembly  to  the  fly- 
wheel by  installing  the  capsa«ws  and  lock- 
washers.  Before  drawing  the  cover  plate  as- 
sembly down  tight,  it  is  important  that  the 
lined  driven  disc  be  centered  with  the  pilot 
bearing  to  cause  them  to  line  up  with  th? 
clutch  shaft  in  the  front  of  the  transmission 
when  installing  the  transmission  on  the  en- 
gine. The  use  of  a  spare  splined  clutch  riiaft 
or  a  universal  clutch  hub  aligning  tool  is 
recommended  for  this  "centering"  Operation, 
as  illustrated. 
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ASS^ABUNG  TRANSMISSION 

Ifiastnuch  as  tiie  general  instructions  for  assembling  the  transmission 
are  merely  a  reversal  of  those  for  disassembly,  the  transmission  disas- 
sembly instructions  and  illustrations  on  Pages  138  to  142  of  the  Repair 
Section  can  be  referred  to  as  a  guide  in  re>as!^bting  the  transmission. 

The  parts  of  the  transmission  should  be  assembled  in  the  following 
order: 

1.  If  the  clutch  housing  has  been  removed  from  the  transmission  case, 
re'instalt  it  on  the  case,  making  use  of  the  dowel  pins  by  which  the  hous- 
ing is  located.  Extreme  care  should  be  taken  to  maintain  the  alignment 
between  the  machined  face  of  the  housing  and  the  mainshaft  bores  of 
the  case;  also  the  concentricity  of  the  mainshaft  bores  and  the  flange 
]Mlot  Tighten  the  nuts  gradually  on  the  studs  vi^en  installing.  The 
clutch  housing  should  be  marked  for  alignment  with  punch  marks  before 
removing  and  then  re-installed  in  the  same  position. 


lATCM 

SCREW 

uvniai 

ROO  SPRING 
LEVER  WASHER 
lEVER  SPRING 

CAPSCREW 
SPRING  COVER 
SPRING 
BALL 

3RD  SPfED  GEAR, 
3RD  OEAR  WASHER. 
3RD  AND  4TH  SHIFTING 

u$um 

RCARMO  AND  SNAP  RING 
REARING  NUT 
iGARING  COVER 
aUTCH  SHAFT 


PLUG 
SNAP  RING 
BEARING 
SNAP  RING 
DRIVE  GEAR 
GEAR  SPACEI 
3RD  SPEED  GEAR 
3ND  SPOD  GfAR- 


GEAR  SHIFT  LEVER 
GEAR  SHIFT  LEVER 
LATCH  SPOON 


REVERSE  STOP  LATCH 
GEAR  SHIFT  LEVER  HOUSINO 
LOCKING  SCREW 
GEAR  BUSHING 
3RD  SPEED  GEAR  SIEEVE 
2ND  SPEED  GEAR 
GEAR  BUSHING 
2ND  GEAR  WASHER 
1ST  AND  2N0  SHIFTINO  VOKE 
1ST  SPEED  GEAR 
GASKET 
BEARING  CUP 
BEARING  CONE 
SPIINED  MAINSHAFT 
—  SHIM 

-BEARING  ADAPTOR 
—  OIL  SEAL 

NUT 

ADJUSTING  SMMS 
HOUSING  COVER 
SEAL  RETAINER 
OIL  SEAL 
BEARING  NUT 

CAPSCREW 

GASKET 

^BEARING  AND  SNAP  RING 

COUNTERSHAFT 
DRAIN  PLUG 
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2.  lutall  tile  fMur%  cto,  on.  tiM  large  end  of  tiie  eoyntershaft  as  fol- 
lows: small  gear,  medium  gear,  spacer,  large  gear,  snap  ring,  and  bearing, 
in  the  order  listed.  Don't  overlook  the  Woodruff  key  in  the  hub  of  each 
gMtr.  Tbe  ge«n  dxMild  be  initalk»d  on  tlie  ihafl  «it]i  th»  ts«di  oq.  ^ 
tMnt  pointing  in  tfae  directioa  shown  in  the  illuitnition. 


3.  Lower  the  countershaft  assembly  into  position  in  the  case,  insert- 
ing the  splined  end  of  the  shaft  out  through  the  lower  bearing  bore  in 
the  rear  of  the  caw. 

4.  Press  (or  drive)  the  rear  bearing  (with  snap  ring>  into  position 

on  the  countershaft  and  then  install  the  rear  bearing  nut  on  the  shaft 
The  nut  can  be  turned  up  tight  againrt  the  bearing  after  the  mainshaft 
is  imtalled  in  the  case. 

5.  Install  tiie  plug  and  snap  nag  at  front  and  ai  countershaft  if  re- 
moved. 

6.  Assemble  the  reverse  idler  assembly  by  installing  sliding  gear  on 
extended  hub  of  idler  gear.  Also  install  the  two  roller  bearings  in  the  hub 
of  tim  idler  gear,  placing  the  spaeer  between  the  twa 


7.  Lower  the  reverse  idbr  assembly  into  the  case,  with  sliding  gear  to 

the  rear,  and  insert  the  reverse  idler  shaft  through  its  hole  in  the  rear  of 
the  case  and  through  the  bearings  in  the  hub  of  the  idler  gear.  Lock  the 
reveiM  idler  4iaft  in  position  by  installing  the  small  lock  plafee  and  cap- 
screw  at  tfie  rear  and  of  tiw  diaft 

8.  Install  the  bearing  and  bearing  nut  on  the  clutch  shaft  and  drive 
gear  and  install  it  in  position  in  the  case,  positioning  the  bearing  in  the 
upper  bore  at  the  front  of  the  case.  Then  sUde  the  extended  bearing 
cover  and  gask^  back  over  tha  diaft  and  inMall  the  capacrews  and  k>ck* 
washers  which  secure  it  to  the  case. 
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9.  The  flyiK^eel  clutch  reteaie  mechanitm  CBit  be  ittstalled  at  the 

front  of  the  case  either  now  <3t  llrtsr.  Thit  group  consists  of  release  bear- 
ing, bearing  carrier,  grease  tube,  springs,  release  yoke,  and  yoke  shafts. 
The  bearing  carrier  should  be  installed  over  the  extended  bearing  cover 
witii  tiie  bearing  facing  frant  Do  not  forget  Woodruff  ka^  on  left  yoke 
Aaft  Wire  faeeds  of  ydkt  eet  eerewt  efter  tin^btetuag. 

10.  Install  the  rear  bearings  and  bearing  adaptor  on  the  rear  end  of 
the  mainshaft  before  installing  the  shaft  This  can  best  be  done  in  an 
arbor  press,  if  available.  Inetall  between  tiie  bearing  oomw  any  Macm 
that  were  removed  at  this  point  during  disassembly.  Also  instell  tibe  oil 
seal  in  the  rear  bearing  cover  and  install  the  rear  bearing  cover  on  the 
adaptor,  inserting  between  the  two  enough  shims  to  correctly  adjust 
the  bearingik  Bearii^  are  correctly  adjusted  when  lite  mainshaft  ^Htt 
turn  in  the  adaptor,  without  end  play  and  without  heavy  drag),  ffm 
bearing  cover  and  shims  should  be  installed  with  the  oil  return  holes  on 
bottom.  The  spiral  bevel  pinion  can  be  installed  on  the  end  of  the  shaft 
eitiier  now  or  later,  as  dewred.  If  instalted  noW}  the  pinion  retainer 
screw  in  the  end  of  the  shaft  should  be  left  only  partially  tightened,  and 
the  final  tightening  done  after  the  transmission  is  installed  in  the  Toumft- 


11.  Place  the  g^udeet  on  the  studs  at  tile  rear  of  the  ease  and  then 
insert  the  mainshaft  through  the  upper  bore  in  the  rear  of  the  case.  As 
the  front  of  the  shaft  enters  the  case,  assemble  the  gears,  etc^  on  the  shaft 
in  the  following  order:  1st  speed  sliding  gear,  round  washer,  2nd  speed 
gear,  nnaU  Woodruff  key,  buslui^E,  3rd  speed  gear,  dotted  wadier,  large 
key,  sliding  clutch,  and  pilot  bearing.  The  1st  speed  gear  should  be  in- 
stalled with  clutch  teeth  forward,  2nd  speed  gear  with  clutch  teeth  to  the 
rear,  and  3rd  speed  gear  with  dtitch  teeth  forward.  Also,  the  recessed 
end  of  the  sliding  clutch  should  faee  the  rear.  Extreme  care  should  be 
taken  to  line  up  keyway  in  2nd  gear  bushing  witii  small  key  in  shaft 
before  installing  bushing  on  shaft. 

The  end  play  of  the  mainshaft  bushed  gears  on  the  shaft  should  be 
chedked  after  instalUrtson.  The  end  play  in  both  fears  should  be  held  to 
a  minimum  of  .006".  If  excessive  end  play  is  found,  new  washers  should 
be  installed  to  help  maintain  the  original  fit.  Excessive  radial  clearance 
of  the  gears  on  the  shaft  can  be  eliminated  by  replacing  worn  bushings 
wttfa  new  ones.  Excessive  radial  clearance  can  be  established  by  a  com- 
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jpaiitoii  "mill  ttw  tot«l  dMranoe  of  .OOl'-.OOS"  provided  iin  new  tranmib- 

sions.  When  assembling  new  or  re-bushed  gears  on  shaft,  make  sure  that 
they  move  freely  after  being  assembled  in  their  proper  places.  Coat 
dMit  with  oil  heion  installing  bushed  gears  on  shaft 

12.  Press  or  drive  die  bearing  adaptor  into  its  bote  in  the  rear  of  tbe 
case,  thereby  moving  the  mainshaft  forward,  into  its  &tal  position.  Guide 
the  front  of  the  shaft  and  bearing  into  the  recess  at  ^  t^a  of  the  clutch 
shaft  and  gear. 

13.  Now  ditft  1^  transmissiofi  into  two  speeds  by  engaging  both  llie 
high  speed  sliding  clutch  and  the  first  speed  sliding  gear,  th^by  locking 
the  shafts  and  preventing  them  from  turning.  Now  turn  the  rear  bearing 
nut  up  tight  on  the  countershaft  and  lock  the  nut  by  peening  an  edge 
diMm  affBilwt  tile  aliaft. 

14.  Install  diifdng  bars  and  diiftkig  yc^tes  in  shifting  bar  housiag. 
The  relative  positions  of  the  parts  are  as  illustrated.  Do  not  torget  to 
install  the  two  larger  steel  balls  between  the  shifting  bars  and  also  the 
small  interlock  pin  in  the  pin  hole  ki  iht  middUe  diifting  bar.  These  parts 
are  important  and  must  not  be  overloolrad  or  else  serious  damage  may 
result  by  shifting  into  two  gears  at  once.  Locate  the  shifting  yokes  on 
the  shifting  bars  and  tighten  and  lock  the  shifting  yoke  set  screws  in  the 
notches  in  the  shifting  bars.  Instell  the  three  small  steel  balls  and  tenatan 
springs  in  the  three  vertical  holes  above  the  shifting  bars  and  install 
tension  spring  cover.  Also  install  the  thimbles  and  Whelch  plug^  in 
position  in  the  shifting  bar  housing. 

15.  Install  ^lifting  bar  housing  and  gasket  in  position  on  top  of  case, 

positioning  lower  ends  of  shifting  yok^  into  the  yoke  slots  in  the  first 
speed  sliding  gear,  reverse  speed  sliding  gear,  and  the  third  and  fourth 
speed  sliding  clutch. 
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16.  Assemble  the  gear  shift  lever  assembly  by  first  installing  the 
reverse  latch,  spring,  and  rod  on  the  side  of  the  gear  shift  lever.  Then 
insert  the  shift  lever  into  the  housing  from  the  lower  side  and  install  the 
washer  and  spring  in  the  housing,  also  from  bottom  side.  Then  install 
the  bell  (dust  cover),  spoon,  rod  end,  and  gear  shift  ball  on  upper  end 
of  gear  shift  lever.  Also  install  small  pivot  pin  in  upper  end  of  housing. 

17.  Install  gear  shift  lever  assembly  and  gasket  on  top  of  shifting  bar 
housing.  Locate  lower  end  of  gear  shift  lever  in  slots  in  top  of  shifting 
yokes. 

18.  Turn  reverse  latch  set  screw  into  tapped  hole  in  side  of  gear 
shift  lever  housing,  only  far  enough  to  prevent  shift  from  moving  into 
reverse  position  without  operating  the  reverse  latch. 

If  the  spiral  bevel  pinion  has  not  yet  been  installed  on  the  rear  of  the 
mainshaft,  this  can  now  be  done,  but  the  pinion  retainer  screw  should  not 
be  given  its  final  tightening  until  after  the  transmission  is  installed  in  the 
Tournapull. 

INSTALLING  TRANSMISSION 

To  install  the  transmission  in  the  Tournapull,  reverse  the  procedure 
for  its  removal. 

1.  If  the  steering  clutch  and  spiral  bevel  gear  assembly  is  in  place  in 
the  case,  the  spiral  bevel  gear  should  be  backed  off  as  far  to  the  right  as 
possible.  Also,  with  the  assembly  in  place,  it  is  necessary  that  the  spiral 
bevel  pinion  be  installed  on  the  transmission  mainshaft  before  the  trans- 
mission is  installed.  Because  it  is  difficult  to  sufficiently  tighten  the  pinion 
retainer  screw  in  the  end  of  the  mainshaft  without  the  transmission  being 
held  solidly  in  position  in  the  Tournapull,  the  retainer  screw  should  not 
be  given  its  final  tightening  until  after  the  transmission  has  been  installed. 

For  convenience,  the  flywheel  clutch  pedal  and  the  hydraulic  brake 
roaster  cylinder  and  pedal  should  be  installed  in  place  on  the  transmis- 
sion before  the  transmission  is  installed  in  the  Tournapull. 

2.  Place  the  transmission  to  main  case  gasket  on  the  rear  of  the 
transmission  case  and  then  hoist  the  transmission  into  position,  using  a 
chain  hoist,  lining  up  the  stud  bolts  on  the  rear  of  the  transmission  with 
the  corresponding  holes  in  the  main  case.  (IMPORTANT:  Machines 
having  serial  number  C3T-2922  CIF  and  up  use  a  .010"  thick  gasket; 
machines  below  that  serial  number  use  a  .032"  gasket.) 

3.  If  the  Power  Control  Unit  has  not  been  removed  from  the  Tourna- 
pull it  will  be  necessary  to  slide  the  oil  seal  retainer  plate  (with  oil  seal 
and  gasket)  over  the  end  of  the  transmission  countershaft  as  it  moves 
back  into  the  case.  Also,  the  Power  Control  Unit  spline  shaft  must  be  in 
position,  so  that  the  countershaft  will  slip  back  into  the  internal  splines  at 
the  front  end  of  the  spline  shaft. 

4.  Draw  the  transmission  up  tight  against  the  main  case,  using  the 

hex  nuts  on  the  end  of  the  transmission  stud  bolts  which  project  into  the 

main  case.  (A  copper  washer  and  two  nuts  must  be  installed  on  the  end 

of  eaeH  stud  bolt.^  ■  ■    ,  c 
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5.  If  the  oil  seal  retainer  plate  has  not  already  been  slipped  over  the 
countershaft,  install  the  retainer  plate  (with  gasket  and  oil  seal),  being 
careful  to  avoid  damaging  oil  seal.  Install  and  tighten  the  four  capscrews 
and  lockwashers  in  the  retainer  plate. 

6.  The  spiral  bevel  pinion  should  now  be  installed  on  the  end  of  the 
mainshaft  (if  not  already  installed). 

Give  pinion  lock  screw  its  final  tightening  by  placing  the  trans- 
mission in  low  gear  and  using  a  wrench  with  a  long  extension,  such  as  a 
pipe,  on  the  head  of  the  screw,  while  holding  the  countershaft  from  turn- 
ing. (If  no  suitable  wrench  is  available  for  holding  the  countershaft 
without  damaging  the  splines,  the  tightening  of  the  retainer  screw  can  be 
left  until  after  the  engine  has  been  installed,  and  then  tightened  against 
the  compression  of  the  engine.)  Tighten  the  retainer  screw  as  tight  as 
possible.  Then  lock  the  screw  by  peening  back  the  edge  of  the  screw 
head  into  the  slot  in  the  end  of  the  pinion.  It  is  usually  necessary  to  heat 
the  edge  of  the  screw  head  before  it  can  be  bent  or  peened  back  into  the 
slot  in  the  pinion. 

7.  If  the  steering  clutch  and  spiral  bevel  gear  assembly  is  in  place 
and  the  engine  is  installed,  adjust  the  gear  carrier  bearings  and  spiral 
bevel  gear  and  pinion  lash,  as  outlined  in  the  Tournapull  adjustment 
instructions.  Also,  as  a  precautionary  measure,,  paint  the  teeth  of  the 
spiral  bevel  gear  and  pinion  with  red  lead  and  rotate  the  gear  to  determine 
the  point  of  contact  between  the  two.  If  the  gear  and  pinion  are  in 
correct  alignment,  the  print  of  the  teeth  will  be  located  approximately 
1/3  of  the  way  up  from  the  small  end  of  the  teeth.  If  not  as  specified, 
possibly  the  incorrect  thickness  of  gasket  is  used  between  the  trans- 
mission bearing  adaptor  and  the  main  case  or  an  incorrect  number  of 
shims  are  used  at  the  front  engine  hanger. 


Before  installing  the  engine  in  the  Tournapull,  the  flywheel  clutch 
lined  driven  disc  and  cover  plate  assembly  should  be  installed  on  the 
engine  flywheel  and  the  clutch  release  mechanism  installed  in  the  clutch 
housing  of  the  transmission.  (See  instructions  for  "Installing  Flywheel 
Clutch"  and  "Assembling  Transmission.")  Also,  the  transmission  must 
first  be  installed  as  outlined  in  preceding  instructions.  Then  proceed  as 
follows: 

1.  Raise  engine  into  position,  using  a  chain  hoist  and  lifting  hooks 
of  the  type  illustrated  in  engine  removal  instructions.  Line  flywheel 
clutch  at  rear  of  engine  flywheel  up  with  clutch  shaft  on  front  of  trans- 
mission, rotating  either  shaft  or  flywheel,  if  necessary,  to  cause  alignment 
of  splines  on  shaft  and  in  hub  of  clutch  driven  plate.  Then  move  engine 
to  the  rear,  until  clutch  shaft  is  inserted  in  clutch  pilot  bearing  in  fly- 
wheel and  engine  flywheel  housing  is  positioned  against  clutch  housing. 
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2.  If  the  same  engine  is  being  re-installed,  place  the  same  shims 
under  the  front  engine  hanger  and  at  the  rear  engine  support  lugs  as 
were  removed.  This  is  important  in  order  to  assure  proper  alignment 
of  spiral  bevel  pinion  with  spiral  bevel  gear. 

If  a  replacement  engine  is  being  installed,  it  will  be  necessary  to  first 
install  the  amount  of  shims  under  the  front  engine  hanger  that  is  needed 
to  cause  the  face  of  the  flywheel  housing  to  align  perfectly  with  the  bolt 
circle  of  the  clutch  housing.  This  can  best  be  determined  by  carefully 
supporting  the  engine  with  the  chain  hoist  while  installing,  so  that  none 
of  the  weight  of  the  engine  is  thrown  on  the  clutch  shaft  or  transmission. 
When  the  engine  flywheel  housing  is  brought  within  approximately  V4" 
of  the  clutch  housing,  check  the  space  between  the  housings  to  see  if  it 
is  equal  at  both  the  top  and  bottom  sides.  Insert  enough  shims  under 
the  front  engine  hanger  to  cause  the  space  between  the  clutch  and  fly- 
wheel housings  to  be  equal  at  both  the  top  and  bottom  sides  of  the  hous- 
ings. Also  insert  enough  shims  at  the  rear  engine  support  lugs  to  fill  the 
space  between  the  lugs  and  brackets. 

3.  With  the  engine  moved  back  into  position  so  that  the  clutch  and 
flywheel  housings  are  brought  together,  install  the  capscrews  and  lock- 
washers  which  secure  the  engine  to  the  transmission. 

4.  Install  the  engine  mounting  bolts  at  both  the  front  engine  hanger 
and  the  rear  engine  support  lugs. 

5.  The  fuel  line  can  now  be  connected  with  the  fuel  pipe  between 
the  fuel  tanks,  and  the  lube  oil  lines  connected  with  the  lube  oil  filter. 


Unless  the  dash  panel  has  become  damaged  through  accident  and 
requires  replacing,  it  is  normally  removed  with  the  engine  in  order  to 
eliminate  the  necessity  for  re-connecting  the  controls.  Thus,  after  re- 
installing an  engine,  all  that  is  required  in  installing  the  dash  panel  is 
correctly  positioning  it  on  the  frame  and  then  re-installing  the  bolts  and 
lockwashers  which  secure  it  to  the  frame. 

If  the  dash  panel  was  separated  from  the  engine,  it  will  be  necessary 
to  re-install  the  controls,  wires,  etc. 


To  re-install  a  radiator,  raise  it  into  position  at  the  front  of  the  frame 
with  a  chain  hoist.  Place  below  the  radiator  the  same  metal  and  fibre 
shims  or  spacers  that  were  removed,,  or  enough  new  metal  and  fibre 
spacers  to  equal  the  same  thickness.  Install  the  two  radiator  mounting 
bolts  up  through  holes  in  the  bottom  of  the  frame.  Then  connect  the 
radiator  with  the  engine  by  installing  the  upper  and  lower  hose  connec- 
tions. Also  re-install  the  radiator  braces  and  head  lights. 


To  install  the  bumper  at  the  front  of  the  Tournapull,  merely  raise  it 
into  position  and  re-install  the  bolts  which  secure  it  to  the  frame. 
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INSTALLING  HOOD 


To  install  the  hood,  lower  it  into  position  (with  pre-cleaners  removed 
from  air  cleaners)  and  then  install  the  bolts  which  connect  it  with  the 
radiator  and  dash  panel. 


To  install  the  drawbar  on  the  Tournapull,  raise  it  into  position  below 
the  main  case  and  install  the  two  clamp  blocks  which  secure  the  upper 
and  lower  extended  ends  of  the  drawbar  ball  structure  to  the  hitch 
bracket  on  the  case.  In  installing  these  clamp  blocks,  use  shims  or 
spacers  between  the  clamp  blocks  and  U  shaped  hitch  bracket,  of  suffi- 
cient thickness  to  eliminate  any  space  between  the  two  when  the  clamp 
block  is  drawn  up  tight  against  the  drawbar  hitch  ball.  Wire  the  heads 
of  the  clamp  block  capscrews  after  tightening. 

INSTALLING  FINAL  DRIVE  GEARS  AND  AXLES 

1.  To  install  the  final  drive  gears  and  axles,  first  install  the  inner  oil 
seal  boss  on  the  axle,  if  removed.  Also  install  the  oil  seal  in  the  oil  seal 
retainer,  with  the  heavy  leather  cupped  toward  the  inner  side  of  the 
retainer,  and  slip  the  retainer  and  oil  seal  over  the  axle  and  onto  the 
oil  seal  ring. 

2.  Heat  the  axle  outer  bearing  cone  in  hot  oil  and  then  press  or  drive 
it  on  the  axle,  up  against  the  shoulder. 

3.  Install  the  bearing  cups  in  the  bores  in  the  case,  if  removed. 

4.  Lower  the  final  drive  gear  into  the  gear  and  pinion  compartment 
of  the  case,  using  a  metal  band  or  heavy  rope  sling,  as  illustrated  in  the 
gear  removal  instructions.  The  teeth  on  the  gear  should  point  forward 
when  looking  down  at  the  top  of  the  gear. 

5.  Place  a  gasket  in  position  against  the  outer  oil  seal  retainer,  ce- 
menting it  to  the  retainer  with  a  gasket  sealer  of  some  kind.  Then,  with 
the  final  drive  gear  supported  in  place,  insert  the  outer  end  of  the  axle 
through  the  axle  bore  in  the  side  of  the  case,  through  the  hub  of  the  gear, 
and  on  through  the  axle  inner  bearing  bore.  In  installing  the  axle  through 
the  gear  hub,  it  may  be  necessary  to  rotate  the  axle  to  bring  the  axle 
splines  into  alignment  with  the  corresponding  splines  in  the  hub  of  the 
gear. 

6.  Install  the  axle  inner  bearing  cone  on  the  end  of  the  axle  through 
the  axle  inner  bearing  inspection  hole,  lining  up  the  slot  in  the  cone  with 
the  keyway  in  the  end  of  the  axle,  and  install  the  key  in  the  keyway. 

7.  Install  the  adjusting  plate  and  capscrews  on  the  end  of  the  axle, 
and  tighten  the  capscrews  a  little  at  a  time  until  the  point  is  reached 
where  all  axle  end  play  is  eliminated  without  placing  a  heavy  drag  on 
the  bearings.  Then  remove  the  adjusting  plate,  lock  plate  and  capscrews 
and  insert  enough  shims  between  the  end  of  the  axle  and  the  adjusting 
plate  to  just  fill  the  space  between  the  end  of  the  axle  and  the  plate,  when 
compressed.  Then  install  the  adjusting  plate,  lock  plate  and  capscrews. 
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turning  the  capscrews  up  tight.  Again  check  the  bearings  for  end  play  or 
dragt  and  make  any  necessary  corrections  in  the  adjustment  by  remov- 
ing or  adding  itfiims,  u  raquinid.  Main  final  diedc  by  use  ol  a  small 
piece  of  .002"  shim  stock  as  outlined  in  Axle  Bearing  Adjustment  in- 
structions. Lock  the  capscrews  by  bending  the  corners  of  the  lock  plate 
beck  a^ost  the  heads  ot  ih»  capecreart. 

8.  Install  the  capacrews  which-aecura  the  oil  aeal  retaimA-  to  the  case, 
using  a  wrench  through  the  hole  in  the  axle  flange.  Rotate  the  axle  to 
reach  all  the  capscrew  holes. 
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INSTALLING  STAY-BOLTS 


The  stay-bolts  must  be  removed  from  the  case  before  removal  of  the 
final  drive  gear  and  should  be  re-installed  after  installing  a  final  drive 
gear. 

1.  To  install  the  stay-bolts,  first  measure  accurately  the  distance  be- 
tween the  outer  and  inner  partition  walls  at  each  of  the  stay-bolt  holes. 
This  is  done  in  order  that  a  similar  check  after  the  stay-bolts  have  been 
installed  will  show  whether  the  case  has  been  spread  in  installing  the 
stay-bolts. 

2.  Insert  the  stay-bolts  through  the  holes  in  the  side  of  the  case.  As 
the  stay-bolt  enters  the  case,  slip  one  of  the  large  hex  nuts  over  the  stay- 
bolt.  Also  turn  the  small  hex  nut  all  the  way  onto  the  threads  at  the  inner 
end  of  the  stay-bolts  and  then  turn  the  end  of  the  stay-bolt  into  the  tapped 
hole  in  the  inner  partition.  Then  turn  the  larger  nut  (that  was  slipped 
over  the  stay-bolt)  up  onto  the  threads  at  the  outer  end  of  the  bolt. 
Tighten  the  nut  up  tight  against  the  case,  but  not  tight  enough  to  spread 
the  case. 

3.  Install  and  tighten  the  hex  nut  and  washer  on  the  outer  end  of  the 
stay-bolts. 

4.  Measure  the  distance  between  the  side  of  the  outer  and  inner  par- 
titions at  each  stay-bolt  as  before,  to  make  sure  that  the  case  has  not  been 
spread  or  distorted.  Re-adjust  the  nuts  on  the  stay-bolts,  if  necessary,  in 
order  to  maintain  the  original  measurement.  Distortion  of  the  case  would 
cause  final  drive  axle  and  pinion  bearing  misalignment. 

5.  Check  the  axle  bearing  adjustment,  and,  if  affected  by  the  installa- 
tion of  the  stay-bolts,  correct  as  needed.  Do  likewise  with  the  pinion 
bearings  if  pinion  has  been  installed. 


To  install  a  final  drive  pinion  assembly  in  the  Tournapull,  it  is  first 
necessary  to  assemble  the  clutch  carrier  on  the  pinion  as  follows: 

1.  Install  the  bearing  cone  on  the  hub  of  the  clutch  carrier.  This  can 
best  be  done  by  first  heating  the  bearing  cone  in  hot  oil. 

2.  Heat  the  clutch  carrier  plate  (with  bearing  installed)  in  hot  oil. 
Then,  while  hot,  press  or  drive  the  splined  end  of  the  pinion  tight  into 
the  hub  of  the  clutch  carrier,  and  turn  the  tapered  nut  onto  the  threaded 
end  of  the  pinion,  using  the  special  wrench  supplied  with  Tournapull. 
Turn  the  nut  as  tight  as  possible,  using  a  small  sledge  on  the  end  of  the 
wrench. 

3.  When  the  pinion  nut  has  been  tightened  as  tight  as  possible,  lock 
the  nut  by  peening  an  edge  of  the  nut  back  into  the  slot  in  the  clutch 
carrier. 

4.  If  the  bearing  cups  have  been  removed,  press  new  ones  into  the 
bearing  seats  in  the  case. 
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5.  Lift  the  pinion  into  the  center  compartment  of  the  main  case,  and 
wtth  tile  flat  side  the  cltttdi  eanier  at  the  bottom,  insert  pittion 
through  the  inner  bearing  cup,  and  on  through  the  outer  bearing  cup, 
keeping  the  pinion  raised  high  enough  to  clear  the  herringbone  teeth  of 
tiie  final  drive  gear.  Lower  the  pinion  into  me^  wiA  the  final  drive  gear 
as  it  passes  tliroiq;h  the  outer  bearing  cup. 

6.  Install  the  outer  bearing  cone  on  the  end  of  the  pinion,  lining  up 
the  slot  in  the  bearing  with  the  keyway  in  the  pinion,  and  install  the  key 
in  the  keyway. 

7.  Install  ^e  adjusting  plate  and  capscrews  on  the  end  of  the  pinion 
and  turn  the  capscrews,  a  little  at  a  time,  until  the  bearing  has  been  drawn 
up  tight  enough  to  eliminate  pinion  end  play  without  placing  a  heav^ 
drag  on  the  bearings.  Then  remove  the  adjusting  plate  and  install  enough 
ahims  at  the  end  d  the  pinion  to  just  fill  the  space  between  the  ^ion 
and  adjusting  plate  when  compressed. 

Then  install  the  adjusting  plate,  lock  plate  and  capscrews  at  the  end 
of  the  pinion  and  turn  the  capscrews  up  tight. 

Again  check  the  pinion  bearings  by  seeing  if  all  end  play  of  the  piuon 
is  eliminated  without  the  bearliHES  being  drawn  up  so  tif^t  that  the  pinion 
cannot  be  turned  by  hand.  Remove  or  add  shims  if  needed. 

Make  final  bearing  check  by  use  of  a  small  piece  of  .002"  shim  stock 
as  outlined  in  Final  Drive  Pinion  Bearing  Adjustment  Instructions. 

With  the  bearings  correctly  adjusted,  lode  the  capscrews  by  bending 
the  edges  ol  the  lock  plate  back  against  the  heads  of  the  capscrewa. 

Then  install  the  pinion  bearing  inspectim  plate  and  gasket  at  the  end 
of  the  pinion. 
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ASSEMUINO  STKMNG  CUilCHK 

The  procedure  for  assembHlig  a  steering  clutch  is  the  reverse  of  that 
for  disassembly,  and  the  illustrations  in  the  disassembly  instructions 
may  therefore  be  used  for  reference  when  re-assembling  the  clutches. 

To  assembly  a  steering  clutch,  assemble  the  parts  in  the  following 
ordw: 

1.  Install  the  clutch  throw  out  bearit^  on  the  sliding  spider,  if  re- 
moved. After  pressing  or  driving  the  bearing  onto  the  spider,  peen  the 
edge  of  the  spider  back  against  the  bearing  to  hold  it  on  the  spider. 

2.  After  iiutalUng  the  bearing,  install  the  tibrow  out  collar  by  placing 
tile  two  halves  of  the  collar  around  tbi  bearing  and  then  installing  the 
capscrews  and  lockwashers.  The  throw  out  collar  should  be  installed 
with  the  off-center  pivot  points  located  away  from  the  clutch. 

3.  Turn  the  lock  screws  and  lock  nuts  a  short  distance  into  the  ad- 
juiting  spider. 

4.  T'WfiBii  the  fttig^j-*       Knitm  iHi^ch  f^mf^  the  adjiiitifv  ipidv 

with  the  sliding  spider. 

5.  Install  the  internal  splined  driving  cone  on  the  clutch  drive  plate, 
if  removed,  by  installing  the  capscrews  through  the  cone  and  into  the 
ttipfied  boles  in  tfw  chitch  <Sfive  ftStibtm 

6.  Lay  the  drive  frfiito  aod  iulenial  apttned  driving  oooe  on  a  bendi, 

with  the  cone  facing  upward. 

7.  Lower  the  driven  cone  down  on  the  driving  con^  with  the  bolt 
circle  on  the  driven  cone  facing  downward. 

B.  Petition  tb»  estemal  qylined  driving  eone  inaide  fte  dbivea  oona^ 
lining  up  the  aplinee  witik  the  corieepomBng  qdinee  on  the  intaoial 
•plined  driving  cone. 

9.  Install  the  clutch  spider  assembly  in  positkxa,  turning  the  adjust- 
ing spider  a  diort  distance  onto  tiM  tiuranded  bob  <rf  tte  dii^ 

10.  The  dlUdi  tiifo«r  yoke  ia  URMlly  inatallid  jmt  baim  IntalUiig 
the  steering  diildi  and  spiral  bevel  gear  assemMy  in  ti>e  case. 
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ASSEMBLING  STEERING  CLUTCH  AND  SPIRAL 
BEVEL  GEAR  ASSEMBLY 

To  assemble  the  steering  clutch  and  spiral  bevel  gear  assembly,  in- 
■taO  tfw  putt  in  ^  foOcMniig  ordtr: 

1.  Install  the  tpind  hivti  f«ir  on  the  gear  cani«r  (if  removed) 
leaving  out  five  consecutive  capscrews  and  lockwashers  until  after  the 
assembly  has  been  installed  in  the  case.  (NOTE: — ^The  spiral  bevel 
ffBUB  0iid  pitiiflffii  come  in  nurtdml  Mts  utA  it  ihouM  tiwnfora  Im  mixto 
certain  that  the  gear  that  is  instalted  if  ft  mate  to  the  pinion.) 

2.  Turn  the  bearing  adjusting  nuts  onto  the  threads  on  the  gear  car- 
rier. Install  the  Alleohead  capscrews  in  the  adjustinK  nuts,  but  do  not 
tii^iten. 

3.  Install  the  keys  ia  tlie  kiByvrayu  in  the  fear  carrier  and  then  inr 

stall  the  bearing  cones  over  the  ends  of  the  gear  carrier  shaft,  lining  up 
the  slots  in  the  bearing  cones  with  the  keys  in  the  gear  carrier. 

4.  Slide  the  bearing  cups  over  the  ends  of  the  gear  carrier  and  onto 
likft  twiftrim  coiMii 

5.  Then  slide  the  steeriog  dutdut  onto  the  ends  of  A*  fear  carri«r, 
lining  up  the  splines  on  the  gear  carrier  with  the  cocrtspondtng  tpUfiet 
in  the  hub  of  the  clutch  drive  plate. 

6.  Install  the  brake  bands  over  the  steering  clutdt  diivwi  oonet. 
The  rear  end  of  the  brake  band  is  the  end  that  his  tiw  small  spring  dip 
welded  to  the  lug  at  the  end  of  the  band. 

7.  Place  the  small  pivot  bushings  on  the  pivot  arms  extending  ver- 
tically from  the  throw-out  collar,  and  slide  the  ends  of  the  clutch  throw 
ynkft  onto  tiMSM  biniiittgs.  B*  vtry  carafid  not  to  kae  tlw  budiinai  in  lliit 
operation.  Extend  a  wire  from  the  top  of  the  clutch  throw  yoke  to  one 
of  the  upper  capscrew  holes  in  the  flange  of  the  clutch  driven  cone,  to 
win  die  ytjke  to  the  cone  and  thereby  prevent  the  y<dce  itom  diding  oS 
tiie  throwout  ccdlar  wiaen  installing. 

The  steering  clutch  and  spiral  bevel  gear  assembly  is  now  ready  to 
be  installed  in  the  case. 
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INSTAIUNG  THE  STEERING  CLUTCH  AND  SPIRAL 
BEVEL  GEAR  ASSBABLY 


To  install  the  iteering  clutch  and  spiral  bevel  gear  assembly,  die  final 
drive  pinions,  gears,  and  axles  should  first  be  installed  in  the  case. 

Then,  with  the  steering  clutch  and  spiral  bevel  gear  assembly  com- 
pletely assembled  as  outlined  in  the  preceding  instructions,  proceed  as 
iollowt: 

1.  Install  tha  clutdi  throw  yoke  bushings  in  the  bottom  of  the  case, 

if  removed. 

2.  Connect  a  chain  hoist  to  the  assembly  with  which  to  raise  it  into 
position  in  the  case.  In  raising  the  assembly,  care  must  be  exercised  to 
keep  it  balanced  and  to  keep  the  steering  elu^ns  from  sliding  off  the 
ends  of  the  clutch  carrier.  Therefore,  a  mietaat  lifting  device  of  the  type 
illustrated  in  the  disassembly  instructions  should  be  used,  if  available.  If 
not  available,  the  hoist  chain  should  be  wrapped  around  the  gear  carrier, 
Up  i^ainst  the  left  side  of  tiie  spiral  bevel  gear,  and  the  assembly  balanced 
by  hand  when  being  raised  into  the  case.  Also,  the  two  clutch  driven 
cones  should  be  wired  together  to  keep  them  from  slidii^  off  the  gear 
carrier. 

3.  Witih  the  gear  carriOT  turned  so  that  the  five  eapscrew  from 

which  the  capscrews  were  omitted  are  located  on  the  bottonv  faise  the 
assembly  into  the  ca^e.  While  lowering  it  into  position  in  the  case,  guide 
the  gear  carrier  bearing  cups  into  their  seats  in  the  case,  and  also  guide 
the  lower  ends  of  the  clutdi  ihnm  yokes  into  the  bushings  in  the  bottom 
of  the  case.  If  the  transmission  is  installed  in  the  Toumapull,  extreme 
care  must  be  taken  when  lowering  the  assembly  into  position  in  the  case, 
to  prevent  the  teeth  on  the  spiral  bevel  gear  from  binding  and  chipping 
the  teeth  on  the  spiral  bevel  pinion.  In  lowering  the  assembly,  the  left 
side  should  be  slightly  forward  and  the  right  side  slightly  to  the  rear,  to 
permit  the  gear  and  pinion  to  roll  into  mesh  without  binding  the  teeth. 
The  transmission  should  be  lifted  into  neutral  for  tfiis  oparattcm. 

4.  Remove  the  hoist  chain  and  also  the  wires  connecting  the  driven 
cones  and  clutch  throw  yokes.  Then  install  the  bearing  clamp  blocks 
(and  shims)  over  the  gear  carrier  bearing  cups.  (NOTE: — These  bear- 
ing clamp  blodcs  and  shims  are  machined  witfi  tha  am  an4  are  not  inter- 
changeable from  pne  side  to  the  other  or  from  one  Tcnvnapull  to  aaotiier. 


They  are  stamped  "L"  and  "R"  to 
indicate  whether  they  are  to  be  in- 
stalled on  the  left  or  right  sides.) 
If  the  dowel  pins  came  out  during 
removal,  they  must  be  re-installed. 


5.  Rotate  the  spiral  bevel  gear  one 
half  turn  and  install  the  remaining 
five  capscrews  and  todranMbm  vrihkfa 
were  omitted  from  the  gear  carrier. 
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6.  Turn  the  bearing  adjusting  nuts  as  required  to  obtain  the  correct 
lash  between  the  spiral  bevel  gear  and  pinion,  and  also  the  correct  ad- 
justment on  the  gear  carrier  bearings.  (Refer  to  "Spiral  Bevel  Gear 
Carrier  Bearing  Adjustment  and  Gear  and  Pinion  Lash  Adjustment," 
for  instructions. 

7.  Install  the  capscrews  and  lockwashers  which  secure  the  clutch 
driven  cones  to  the  clutch  carriers.  The  capscrews  can  be  reached  with 
a  wrench  by  inserting  the  wrench  through  the  pipe  plug  hole  in  the  side 
of  the  case.  Rotate  the  steering  clutch  to  reach  all  the  capscrews. 

8.  Install  the  brake  adjusting  blocks  at  the  rear  of  the  brake  bands 
and  the  brake  actuator  lever  assemblies,  including  actuator  stops,  at  the 
front  of  the  brake  bands.  The  nuts  on  the  brake  adjusting  blocks  can 
be  turned  into  an  adjustment  that  is  approximately  correct,  but  the 
final  adjusting  can  be  done  only  after  the  deck  plate  is  installed  and 
the  clutch  and  brake  levers  and  linkage^  connected  with  the  clutches 
and  brakes.  Adjust  the  small  release  spriiig  as  in  step  1,  page  93,  before 
installing  deck  plate. 


1.  To  install  the  deck  plate,  first  place  the  gasket  in  position  on  top 
of  the  case.  In  order  to  hold  the  gasket  in  position  on  the  case,  stud  bolts 
can  be  inserted  in  some  of  the  bolt  holes.  These  stud  bolts  also  help  in 
correctly  positioning  the  deck  plate  on  the  case.  The  stud  bolts  can  be 
removed  after  the  deck  plate  has  been  positioned  on  the  top  of  the  case. 

Another  effective  method  of  holding  the  gasket  on  the  case  is  to  tie 
the  gasket  to  the  case  by  means  of  strings  extended  through  the  capscrew 
holes  in  the  top  of  the  case. 

2.  For  convenience,  remove  the  clutch  throw  yoke  bushings  and  oil 
seals  from  the  deck  plate  before  installation.  Also  move  the  brake 
actuator  back  over-center  as  outlined  in  step  3,  page  93. 

3.  Using  a  chain  hoist,  raise  the  deck  plate  in  position  over  the  case, 
lining  up  the  holes  in  the  deck  plate  with  the  upper  ends  of  the  clutch 
throw  yokes,  and  lower  the  deck  plate  in  position  on  the  case. 

4.  Install  the  taper  head  capscrews  in  the  deck  plate  first.  Then  install 
the  remaining  capscrews,  not  overlooking  the  three  capscrews  at  the  rear 
of  the  deck  plate  which  can  be  reached  with  a  wrench  through  the  three 
holes  in  the  pyramid  section  of  the  deck  plate. 

5.  Install  the  bushings  and  oil  seals  over  the  top  of  the  clutch  throw 
yokes,  into  the  holes  in  the  deck  plate. 

5.  Install  the  bushings  and  oil  seals  over  the  top  of  the  clutch  throw 
yokes,  into  the  holes  in  the  deck  plate. 

6.  The  battery  boxes,  batteries,  operator's  seat,  and  Power  Control 
Unit  control  levers  can  now  be  installed  on  the  deck  plate. 

7.  The  Scraper  light  wire  and  hydraulic  brake  line  should  now  be 
installed  on  the  deck  plate,  if  removed. 

8.  If  the  steering  clutch,  brake  levers  and  floor  boards  are  in 
place,  the  clutch  and  brake  linkage  can  now  be  installed,  connecting  the 
clutch  and  brake  levers  with  the  clutch  throw  yoke  and  brake  actuator 
levers.  Also,  the  steering  clutch  and  steering  brake  adjustment  instruc- 
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tions  in  the  Operation  Section.  Do  not  overlook  the  correct  positioning 
of  the  set  screws  in  the  rear  of  the  brake  actuator  housings,  as  outlined  in 
the  steering  brake  adjustment  instructions  in  the  Operation  Section. 

9.  The  main  case,  transmission  and  engine  should  be  filled  to  the  oil 
level  plug  with  the  recommended  oil  before  starting  the  engine  and  turn- 
ing over  the  transmission  and  final  drive  gears. 


INSTALLING  STEERING  CLUTCH  LEVERS  AND  BRAKE  LEVERS 


To  install  the  steering  clutch  and  brake  levers,  first  slide  the  brake 
levers  onto  the  ends  of  the  lever  shafts  which  extend  out  the  side  of  the 
transmission  case,  and  then  slide  the  clutch  levers  on  over  the  lower  ends 
of  the  brake  levers.  Turn  the  castellated  nuts  over  the  ends  of  the  lever 
shafts  and  install  the  cotter  pins. 


1.  To  install  the  floor  boards,  the  steering  clutch  levers,  brake  levers, 
flywheel  clutch  pedal  and  hydraulic  brake  pedal  should  first  be  installed 
in  place.  The  pedal  pads  must  be  removed  from  the  pedals  to  permit 
the  center  section  of  the  floor  board  to  be  lowered  into  position.  Also, 
both  the  flywheel  clutch  pedal  and  the  hydraulic  brake  pedal  should  be 
adjusted  as  follows  before  installing  the  center  floor  board: 

(a)  The  flywheel  clutch  pedal  arm  and  set  screw  should  be  posi- 
tioned so  that  the  clutch  pedal  first  starts  to  work  against  the  clutch 
at  a  point  BVa"  back  of  the  dash  panel,  when  measured  from  the  dash 
panel  to  the  rear  of  the  clutch  pedal,  along  the  top  of  the  front  battery 
box. 

(b)  The  hydraulic  brake  pedal  should  be  adjusted  so  that  it  first 
starts  to  move  the  piston  in  the  master  cylinder  at  a  point  SV2"  back 
of  the  dash  panel,  when  measured  from  the  dash  panel  to  the  rear  of 
the  pedal,  along  the  top  edge  of  the  front  battery  box.  The  pedal 
position  can  be  adjusted  by  turning  the  hex  head  on  the  end  of  the 
push  rod  which  extends  out  in  front  of  the  boot. 

2.  Before  lowering  the  floor  boards  in  position,  make  sure  the  hy- 
draulic brake  line  is  connected  at  the  connection  in  front  of  the  deck 
plate  (if  the  deck  plate  is  in  position  on  the  case). 

3.  Lower  the  floor  boards  in  position  and  install  the  capscrews  and 
lockwashers  which  hold  them  in  place. 

4.  The  pedal  pads  can  now  be  installed,  and  the  pedals  checked  to 
make  sure  that  the  necessary  pedal  lash  is  present.  Pedal  lash  can  be 
defined  as  the  first  free  movement  of  the  pedals  before  the  pedals  start  to 
act  against  the  clutch  or  against  the  piston  in  the  brake  master  cylinder. 
The  brake  pedal  lash  should  be  Va"  when  measured  at  the  slot  in  the 
floor  board,  while  the  clutch  pedal  lash  should  be  approximately  1/2  " 

to  Va"  when  measured  at  the  same  point. 

If  there  is  insufficient  pedal  lash  at  either  pedal,  the  necessary  correc- 
tions must  be  made  at  the  points  mentioned  above. 
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INSTALUNG  TIRES 


Tba  procedure  lor  moiuiting  a  tire  on  a 
wheel  it  aitnply  the  revww  of  tiurt  for  remov- 
ing a  tir^  as  outlined  in  the  Diaasiembly  In- 
structions. 

Clean  the  rim  before  installing  the  tire, 
«Dd  paint  it  if  rusty.  Place  tiw  umer  tube  and 
flap  in  the  tire  and  inflate  the  mner  tube  only 
enough  to  hold  it  in  place.  Then  place  a  round 
valve  cap  on  the  valve  stem  and  lower  the 
tire  omlo  'die  vrfieel  rim,  l&iing  up  tiie  vahre 
stem  with  the  valve  stem  hole  in  the  rim.  Then 
install  the  sliding  ring  and  locking  ring  on  the 
wheel,  making  sure  Hiat  tlie  locking  ring  is 
well  seated  in  its  groove.  The  tire  can  now  be 
inflated  to  the  correct  pressures.  In  order  to 
properly  seat  the  locking  ring  and  sliding  ring, 
it  is  wually  advisaUa  to,  overinfiattt  Hie  tire 
at  first  and  then  deflate  it  to  the  recommended 
pressures. 

NOTK:  TAo  </ret  thould  bm  imtalM  ao  that  whan 

placed  on  the  machine,  they  will  rotate  in  the  direc- 
tion indicated  by  the  arrow  on  the  sidewall  ot  the  tire, 
when  traveling  forward.  Thh  h  imeunmry  U  amximum 
traction  is  to  be  obtained. 


A  simple,  easy  method  of  installing  the 
.  wheels  on  the  Tournapull  is  to  roll  the  wheel 
up  against  the  axle,  lining  up  one  of  the  cap- 
screw  holes  in  the  wheel  with  a  capscrew  hole 
in  the  axle. 

Then  turn  the  axle  with  the  starter  until 
the  capscrew  hole  in  the  wheel  is  located  the 
same  numbw  of  holes  from  the  half-round 
notch  in  the  inner  circumference  of  the  uAeel 
as  the  corresponding  hole  in  the  axle  is  from 
tile  round  hole  in  the  axle  through  which  the 
oil  seal  retainer  capscrews  are  tightened.  Then' 
install  one  of  the  wheel  capscrews  through  the 
capscrew  hole  in  the  wheel  and  into  the  cor- 
reqxmding  tapped  ho^e  in  tiie  axle,  first  plac- 
ing white  lead  on  the  capscrew  threads. 

Now  turn  the  axle  so  that  the  capscrew 
that  was  just  installed  is  on  top,  thereby  rais- 
ing tile  wheel  off  the  ground.  The  wheel  will 
now  be  concentric  with  the  axle,  permitting 
installation  of  the  remainder  of  the  taper  head 
capscrews.  Use  white  lead  on  each  capscrew. 

Use  the  special  wrench  supplied  with  the 
Tournapull  and  a  sledge  as  illustrated  in  turn- 
ing the<icapscrews|ap  tight. 


INSTAtUNO  WHEiLS 


TOURNAPUll     ADJUSTMENTS     AND  MAINTENANCE 


«Manr. 
■lMa«coM> 

IttT 
SHIM 

I  PtATC 


'HAI1NG  CW 
tINO  CONI 

'fINION  CEAJI 


PINION 

 aOTCH 

ADJUSTMENTS 

Inmmudi  as  the  ste«-ing  clutch, 

steering  brake,  flywheel  clutch,  and 
hydraulic  brake  adjustments  can  be 
taken  care  of  by  operators,  these  ad- 
justmentfl  Are  ce/tttmd  m  the  Opera- 
tion Section  of  tiis  mftnual. 

All  other  Tournapull  adjustments 
are  covered  on  this  and  the  following 
pages. 


FINAL  DRIVE  PINION  BEARING  ADJUSTMENT 

Occasional  adjusting  of  the  final  drive  pinion  bearings  is  necessary 
because  of  bearing  wear.  It  is  important  that  the  bearings  be  kept  in  the 
correct  adjustment  at  all  times,  not  (mly  because  of  the  harm  that  mtght 
result  to  the  bearings,  pinions,  and  final  drive  gears,  but  also  because  the 
alignment  of  the  steering  clutch  driven  cone  might  be  affected  if  the 
beariiigs  were  loose,  tlieret^  possibly  affecting  tile  clutcli  actioii. 

Chedc  the  final  driv«  fnaioii  bearinp  for  looseoess  every  512  hours 
of  operati<m. 


□igitize^j^ 


1^1 


To  check  the  bearings  for  looseness,  first 
raise  the  corresponding  drive  wheel  off  the 
ground.  Tbia  can  easily  b«  doo«  by  fint 
bloddnc  Hw  nwr  w1im1«  to  Imm|»  tiw  Tour- 
oaiMilt  from  ralUac  and  thm  blockins  up 
under  the  fuel  tanks  near  the  front,  with  the 
Scraper  blade  resting  on  the  ground.  Then 
engage  the  Power  Control  Unit  hoist  clutch, 
thereby  raising  the  front  wheels  off  the 
ground.  Also  disengage  the  corresponding 
steering  clutch.  In  this  operation,  keep  the 
Tournapull  straight  with  the  Scraper  and 
block  up  under  the  Scraper  blade  when 
raised. 


Remove  the  round  piimm  bearing  i 
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Then,  using  a  small  piece  of  .002"  shim 
stock  (brass  preferred)  approximately  '4" 
ia  width  and  2  ^  2 "  or  3"  lone,  cbacfc  bwnings 
for  looMness  as  follows: 

baatt  the  piece  of  thhn  stock  batwMn  the 
bearing  cone  and  cup,  placing  it  between 
the  rolls.  In  doing  this,  hold  the  piece  of 
shim  stock  between  the  thumb  and  fore- 
finger of  one  hand,  and  insert  the  shim  stock 
between  the  rolls,  to  a  depth  equal  to  the 
length  of  the  rolls.  Make  sure  the  piece  of 
shim  stock  is  parallel  with  the  rolls.  Rotate 
the  pinion  a  part  of  a  turn,  enough  to  cause 
one  of  the  bearing  rolls  to  roll  ov«r  the 
piece  of  shim  stock. 


Remove  and  examine  the  piece  of  shim 
stock,  being  very  cfaaful  not  to  tear  off  and 
leave  in  the  bearing  any  iMrtide  of  the  shim 
stodk.  becatisa  of  the  damaca  that  iiught 
result  to  the  bearings.  If  the  bearing  rolls 
leave  an  impression  or  imprint  in  the  shim 
stock,  the  bearings  have  not  reached  a 
looseness  great  enough  to  make  a  take-up  in 
the  adjustment  necessary,  and  no  adjust- 
ment needs  to  be  made.  However,  if  no  im- 
print IS  left,  it  is  an  indication  that  the  bear- 
ings are  loose  and  an  adjustment  should  be 
made. 

To  pravant  obtaining  a  falsa  check  from 
radial  loads  applied  upon  the  bearinfl,  make 
the  above  check  at  four  points— t<^,  bot- 
tom, and  two  sides.  Failure  of  the  bearing 

to  make  an  imprint  in  the  shim  stock  at 
any  one  of  these  four  points  is  an  indication 
that  an  adjustment  should  ba  made. 


Make  the  adjustment  by  bending  back 
th«  comers  of  the  lock  plate  and  then  re- 
moviog  tha  four  capscraws  from  the  ad- 
justing plata  as  diown. 


Thm  reinove  shims  tottding  approx.  .012" 
in  tfiicfcaais  from  batwwan  tha  adjusting 
plata  and  end  of  pinion  and  ra-tnstaU  ad- 
justing plate,  lock  plate,  and  capscrews, 
tinning  capscraws  up  tight  and  thereby 
tightening  the  bearings,  (Shims  are  of  three 
thickness  —  .004",  .0085",  and  .007".)  Be- 
fore bending  back  the  corners  of  the  lock 
plate  and  re-installing  the  inspection  plate, 
re-check  the  bearings  by  again  running  a 
piece  of  .002"  shim  stock  through  the  bear- 
ing and  examining  it  for  imprint  as  before. 
Remove  another  shim  if  no  imprint  is  made. 

When  making  the  original  adjustment 
after  the  Tournapull  has  been  torn  down 
for  an  overhaul,  remove  shims  one  at  a 
time  until  a  good  imprint  is  made  in  a  piece 
of  .002"  shim  stock. 


□IgitizBd  by 
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nNAL  DRIVE  AXLE  BEARING  ADJUSTMENT 

Occasional  adjusting  oi  the  final  drive  axle  bearinga  is 
came  of  bearing  wear. 


necenaiy  be* 


OmgIc  tiie  aade  faearinfli  for 


afvtfy  513  haan  of 


To  check  tha  h— riim  for  tooMOMS,  fint 
nise  ^  cornwponding  driv*  wheal  off  th« 
ground.  Thii  cma  Mrily  be  done  by  first 
blocking  the  rear  wheels  to  keep  the  Tounui- 

pull  from  rolling  and  then  blocking  up  under 
the  fuel  tanks  near  the  front,  with  the 
Scraper  blade  resting  on  the  ground.  Then 
engage  the  Power  Control  Unit  hoist  clutch, 
thereby  raising  the  front  wheels  off  the 
ground.  Also  drain  the  oil  from  the  main 
case.  In  this  operation,  keep  the  Toumapull 
straight  with  tha  Scnpar  and  block  up  under 
tha  Scrapar  blada. 


Remove  tha  axle  bearing  tnapaction  plata 


Digit! 
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Th«n,  nriag  •  nnall  pi«a»  «{  jOOI*  111110 
■tack  (bran  pnfamd)  lypwul— ti<y 

in  «Mtii  and  SH' or  9*  teoft  dwdc  bwurinci 

for  looseness  as  follows: 

Insert  the  piece  of  shim  stock  between 
the  bearing  cone  and  cup,  placing  it  be- 
tween the  rolli.  In  doing  this,  hold  the 
piece  of  thim  atock  b«tw«en  the  thumb  and 
fore-finger  of  one  hand,  and  insert  the  ahim 
ttodt  between  the  rolla  to  a  depth  equal  to 
th*  taocth  of  tb»  ndb.  Mak*  mm  tb»  piace 
ct  dda  ttadc  la  pndM  villi  the  tolb  aod 
wda  ■  vet  4(  a  tnoi  aMo^k  to 
oi  tiia  Imriiin  tolb  to  toil 


Remove  and  examine  the  piece  of  shim 
■took,  being  very  careful  not  to  tear  off  and 
leave  in  the  bearing  any  particle  of  the  shim 
stock,  because  of  the  damage  which  might 
result  to  the  baaringa.  If  the  bearing  rolls 
laava  an  impnatioa  or  imprint  in  the  shim 
,  Ilia  baaringB  hava  not  reached  a  loosa- 
anovvh  to  maka  a  taka-up  in  tiia 
nacawaiy  and  no  adjustmaot 
to  ba  wrtOi  Uowavofi  if  no  liwiwliit 
la  laft.  It  is  an  inttcatkHi  tiiat  tiM  tMUinfi 
are  loose  and  an  adjustment  should  be  mado. 

To  prevent  obtaining  a  false  check  from 
radial  loads  applied  upon  the  bearings,  make 
the  above  cneck  at  four  ixtints — top,  bottom, 
and  two  sidaa.  Failure  of  the  bearing  to 
maka  an  imprint  in  the  shim  stock  at  any 
ooa  of  tbaia  four  points  is  an  indicntiiOB  tliat 
an  adiuttmaot  should  ba 


Itaka  Urn  adjustment  bjr  bandiag  bM± 
Ifia  cofnars  of  llie  lock  ptato  and  Ihm 

moving  the  four  capscram  Imai  tfM  adjwt- 
ing  plate  as  shown. 


shims  totaling  appnuL  J012 
in  ttiidmsas  fram  iMtwaan  tlia  ad]twtiBg 

plate  and  end  of  axla  and  re-instatl  adjusting 
plate,  lock  plate,  and  capscrews,  turning 
capscrews  up  tight  and  thereby  tightening 
the  bearings.  (Shims  are  of  three  thick- 
nesses— .004",  .0625",  and  .008.")  Before 
bending  back  the  comers  of  the  lock  plate 
and  re-installing  the  inspection  plate,  re- 
chack  the  bearings  by  again  running  a  piece 
of  .002 "  shim  stock  through  the  bearing  and 
afwnnining  it  for  impiint  as  bafoia.  Ramova 
autirtluv  shini  if  no  imprint  is  mada. 

When  making  the  original  adjustment 
after  the  Toumapull  has  been  torn  down 
for  an  overhaul,  make  the  adjustment  by 
removing  shims  one  at  a  time  until  a  good 
imprint  is  mada  in  a  piaca  of  .002"  Aim 
stock. 


□igitized  by 
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SPIRAL  BEVEL  GEAR  CARRIER  BEARING  ADJUSTMENT 
AND  GEAR  AND  PINION  LASH  ADJUSTMENT 
Oceasiondl  adjusting  oi  the  sfnral  bevel  gear  carrier  bearings  is  nec- 
esrary  because  of  bearing  wear.  The  lash  between  the  spiral  bevel  gear 
and  pinion  also  requires  adjusting  each  time  the  gear  carrier  bearings  are 
adjusted. 

Check  the  spiral  bevel  gear  carrier  bearings  for  looseness  approxi- 
mately every  1024  hours,  at  some  interval  when  the  deck  plate  is  re- 
moved. Also,  if  a  change  is  made  in  the  bearing  adjustment,  the  lash 
tween  the  gear  and  pinion  must  also  be  checked  and  an  adjustment 
made,  if  needed. 


To  check  the  bearings  for  looseness,  ir 
a  small  piece  of  .002"  shim  stock  (bran 
preferred)  approximately  Va"  in  width  Hid 
2V2"  or  3"  long,  between  the  bearing  cone 
and  cup,  placing  it  between  the  rolls.  In 
doing  thit,  bold  tiM  pi«c«  of  shim  atock  bo- 
tw«Mi  th«  thumb  mad  fam-4aiasr  of  om 
hand,  and  insert  the  shim  Mock  brtw«Wi  Umi 
rolls,  to  a  depth  equal  to  the  Imgtt)  of  the 
rolls.  Make  sure  the  piece  of  shim  stock  is 
parallel  with  the  rolls.  Rotate  the  gear 
carrier  a  part  of  a  turn,  enough  to  cause 
one  of  the  bearing  rolls  to  roll  over  the  piece 
of  shim  atock. 


Remove  and  examine  the  piece  of  shim 
stock,  being  carafiil  not  to  tear  off  and  leave 
in  the  bearing  any  particle  of  the  shim 
stock,  bacavaa  of  the  damage  that  might 
renUt  to  tbm  banings.  If  the  bMtfing  tolls 
leave  an  imprasaion  or  imprint  in  the  sbtas 
stock,  the  bearings  have  not  reached  a  looia 
ness  great  enough  to  make  a  take-up  in  tfaa 
adjustment  necessary,  and  no  adjustment 
needs  to  be  made.  However,  if  no  imprint 
is  left,  it  is  an  indication  that  the  bearings 
are  loose  and  an  adjustment  should  be  made. 
Make  the  above  check  at  top,  bottom,  and 
two  sides  of  each  bearing,  as  with  final  drive 
pinion  and  axla  bearings. 
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To  adimt  tib*  bMtrings,  fint  loosen  the 
lock  Kraw  iit  the  right  h— riin  •djueting  nut 
AIM  Hock  the  ^inl  btval  gear  to  keep  it 
fran  turaing.  Tliii  will  prevent  the  tpinl 
bmvml  gaar  carrier  from  turning  while  llie 
•(IjiutnMnt  it  being  made. 


Using  the  special  spanner  wrench,  turn 
the  right  adjusting  nut  to  the  rear  only  a 
very  small  part  of  a  turn  at  a  time,  until 
the  point  is  reached  where  the  bearing  rolls 
just  begin  to  leave  a  good  imprint  in  the 
•him  stock  when  checking  at  outlined  on 
opposite  page.  Then  tighten  the  adjutting 
mtt  lock  screw. 


In  adjutting  the  b«aringt>  the  lath  batwaen 
the  qiint  bwnri  gear  and'  pinion  it  nmally 
afliaetad.  Tharafore,  each  time  a  changa  it 
made  in  the  bearing  adjustment,  the  lash 

between  the  gear  and  pinion  should  be 
checked  with  a  dial  indicator  as  illustrated. 
By  moving  the  pinion  back  and  forth  to 
check  the  lash  between  the  gear  and  pinion, 
the  amount  of  ladi  will  be  recorded  on  the 
dial  indicator. 


Tba  oonaeC  aagMmiiit  of  laah  is  stamped  on 

the  outer  circumference  of  the  spiral  bevel 

gear.  If  the  lash  is  not  as  specified  (  within 
.002").  adjust  the  lash  by  loosening  the  lock 
screws  in  both  the  left  and  right  adjusting 
nuts  and  then  turning  both  adjusting  nuts 
an  equal  amount  either  to  the  front  or  to  the 
rear,  thereby  either  increasing  or  decreasing 
the  lash  as  required.  Make  final  check  for 
lash  after  locking  both  adjutting  nuts.  Also, 
make  a  final  bearing  check  by  seeing  if  an 
inq»int  it  ttiU  made  in  a  piece  of  .002" 
tfajm  itock. 
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TRANSMISSION  MAINSHAFT  BEARING  ADJUSTMENT 

Occasional  adjusting  of  the  transmission  mainshaft  bearings  is  neces- 
sary beeauw  <rf  bcHorinc  wear. 

Qiedc  the  bettringt  for  Ioomimh  mppnadma^n^  wtry  1024  boon  of 
Operatipn,  at  intervals  when  the  deck  plate  is  removed. 

To  check  the  bearings  for  looseness,  insert  a  pry  bar  between  the 
spiral  bevel  pinion  and  the  housing  cover  and,  by  prying  back  and  forth 
tiie  bar,  d«lect  any  end  movtemeat  of  Hie  pinion.  If  avaitabfe,  a  dial 
indicator  can  be  used  to  food  advantage  in  meaiuring  the  «id  play  d  the 
•haft. 

If  noticeable  end  play  is  found,  make  adjustment  by  first  backing  off 
gear  carrier  right  adjusting  nut  and  Ihen  lifting  spiral  bevel  gear  and 

carrier  to  the  right  as  far  as  possible.  Bend  back  peened  edge  of  panion 
lock  screw  and  turn  lock  screw  out  of  end  of  shaft.  Slide  pinion  to  rear 
on  transmission  mainshaft  and  then  loosen  four  capscrews  securing  hous- 
ing cover  to  traniitiimon  caMi 

Remove  one  or  more  of  the  shims  from  behind  the  houaing  cover,  as 
needed  to  bring  bearings  into  correct  adjustment.  (Shims  are  of  two 
thicknesses,  .005"  and  .0079 "  to  make  possible  a  fine  variation  in  adjust- 
ment.) Make  sure  no  small  pieces  of  shims  are  left  under  houaing  cover. 
Re-tighten  the  four  capscrews  in  the  housing  cover,  turning  them  up  tig^lt. 
Slide  the  pinion  forward  and  tighten  and  lock  the  pinion  lock  screw. 

The  adjustment  is  correct  when  all 
mainshaft  end  play  is  etiminated,  wi^ 
out  a  heavy  drag  on  the  bearings.  After 
completing  the  adjustment,  re-adjust 
spiral  bevel  gear  carrier  bearings  and 
correct^  set  dte  lath  betwaan  the 
spiral  bevel  gear  and  pinion.  (See  pre- 
ceding page.) 
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DRAWBAR  ADJUSTMENT 
OccMdon^  adjusting  of  the  Tounwpull  drawbar  is  necenary  became 
of  the  wear  that  takes  plaee  in  the  drawbar  ball  and  aodceta. 

When  the  drawbar  has  become  worn  to  the  point  that  there  is  notice- 
able end  play  in  the  ball  and  sockets,  an  adjustment  should  be  made. 

To  make  the  adjustment,  turn  the  TournapuU  into  the  extreme 
cramped  poaition,  thus  turning  the  drawbar  to  one  aide  and  axpotftig 
the  rear  end  of  the  drawbar  as  illustrated,  making  ample  room  to  reach 

the  point  of  adjustment. 

Remove  the  four  capscrews  (A)  and  end  plug  keeper  (B)  which 
lock  end  plug  (C>  (See  drawing  above).  To  ti^^en  universal  ball  (D) 
turn  end  phig  (C)  clockwise  until  there  is  a  noticeable  amount  of  drag 

on  the  universal  ball  (D). 

When  the  correct  adjustment  is  reached,  replace  end  plug  keeper 
(B)  and  four  capscrews  (A),  drawing  capscrews  up  tight,  Hius  complet- 
ing the  adjustmeot 

The  same  procedure  should  be  used  in  adjusting  the  front  ball  and 
socket  However,  a  different  procedure  must  be  used  in  reaching  the 
point  of  adjustment^  as  is  explained  below. 

First  lower  tlie  Scraper  blade  to  tiie  ground  and  block  both  rear 
wheels.  Remove  the  four  capscrews  (E),  two  hitch  clamps  (F)  and 
shims  (G),  thus  unhooking  the  drawbar  from  the  TournapuU.  Raise  the 
front  of  the  TournapuU  by  means  of  a  hoist  or  jack,  high  enough  to  per- 
mit the  drawbar  to  drop  down  out  of  hitch  (H),  which  is  a  structural 
part  of  the  TournapuU  main  rase.  The  point  of  adjustment  for  the  front 
ball  and  socket  can  now  be  reached 
from  beneath  ^e  Toumapull.  After  the 
adjustment  has  been  made,  raise  the 
front  end  of  the  drawbar  back  into 
position  and  lower  the  front  of  the 
ToumapulL  Then  reinstall  shims  (G), 
hitch  clamps  (F),  and  capscrews  (E), 
completing  the  adjustment 
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LUBRICATION 


Complete  instructions  for  lubricating  the  Toumapull  are  covered  in 
the  Operation  Section.  (Refer  to  pages  72  and  73  of  the  Operation 
Section.) 


With  the  steering  clutches  completely  disassembled,  cut  the  worn 
bi-metallic  lining  loose  from  the  driven  cone  with  a  grinder  or  chisel, 
thus  removing  the  old  lining. 

To  re-line  the  clutch,  clamp  the  lining  segments  in  place  on  the  cone, 
allowing  the  lining  to  extend  beyond  the  surface  of  the  cone  about  Vt" 
on  both  sides.  Weld  the  lining  by  making  a  fillet  weld  on  each  side  of 
the  cone,  between  the  back  side  of  the  base  metal  of  the  lining  and  the 
edges  of  the  cone. 

Use  coated  electrodes  of  V»"  size  or  smaller  in  doing  this  welding,  and 
keep  the  welding  heat  as  low  as  possible. 

The  lining  comes  in  segments,  each  about  10"  in  length.  Lreave  about 
1/16"  space  between  the  ends  of  the  segments  when  welding  the  lining  to 
the  cone.  Do  not  weld  across  the  ends. 

Before  installing  the  re-lined  cone  in  the  steering  clutch,  the  cone 
must  be  chucked  in  a  lathe,  and  the  lining  machined  down  until  the  sur- 
face is  perfectly  smooth.  Machine  off  only  enough  of  the  lining  to  re- 
move any  high  spots  caused  by  thick  and  thin  lining  segments.  This  lining 
must  be  machined  to  a  15  degree  taper. 

The  bi-metallic  lining  on  these  clutches  run  in  oil,  and  withstand 
wear  exceptionally  well.  However,  like  all  clutch  facings,  eventual  re- 
placement is  necessary. 


The  bi-metallic  brake  lining  on  the  TournapuU  brakes  does  not  wear 
rapidly.  However,  all  brake  facings  will  wear,  and  occasional  replace- 
ment of  the  brake'  lining  on  this  machine  is  necessary. 

To  reline  the  brakes,  it  is  necessary  to  first  remove  the  brake  bands 
from  the  Toumapull. 

The  worn  lining  must  then  be  cut  loose  from  the  brake  band  by  cut- 
ting with  a  grinder  or  chisel  through  the  weld  metal  along  the  edges  of 
the  lining. 

Install  the  new  brake  lining  by  clamping  the  segments  to  the  brake 
band,  and  welding  them  in  place. 

Leave  a  small  amount  of  space  between  the  brake  lining  segments 
when  welding  them  to  the  brake  band.  Make  a  fillet  wejd  between  the 
base  metal  of  the  lining  and  the  brake  band,  along  the  two  edges  of  the 
segments,  and  not  across  the  ends.  The  welding  should  be  done  with 
nothing  larger  than  Vs  inch  coated  electrodes,  and  the  welding  heat 
should  be  kept  as  low  as  possible.  One  bead  or  pass  along  each  side  of 
the  lining  is  sufficient  to  secure  the  lining  to  the  brake  band. 


RELINING  DRIVING  CONES 


REUNING  BRAKE  BANDS 
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REPAIR  SECTION 


DISASSEMBLY  OF  ENGINE 


It  depend!  largely  upon  how  complele]^  tbe  engine  is  to  be  dis- 
assembled as  to  whether  it  is  necessary  to  remove  the  engine  from  the 
ToumapuU.  Many  parts  can  be  removed  from  the  engine  without 
difficulty  with  the  engine  in  position  in  the  Toumapull,  while  oth^ 
parts  can  be  removed  more  easily  with  the  engine  remowed.  Normally, 
for  major  overhauls  it  is  advisable  to  first  remove  the  engine  from 
the  Toumapull.  For  minor  disassembly  operations,  however,  the  amount 
of  time  and  wi»Ie  required  tn  retroving  the  engine  might  make  ita 
removal  impracticaL 

The  instructions  which  follow  outline  the  correct  procedures  for 
disassembling  the  en|^e.  (For  instructions  for  removing  the  engme 
from  the  Toumapull,  refer  to  disassembling  instructions  in  Tournapull 
Repair  Section.) 


Before  disassembling  the  Cummins  Diesel  engine,  clean  the  exterior 

thoroughly  with  a  good  cleaning  solvent  or  steam  jet.  A  high  percentage 
of  poor  engine  performance  and  costly  repairs  can  be  traced  to  lack  of 
cleanliness. 


Itoep  iiifiiiw  and  Parts  Ctoan 
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Remove  the  rocker  arm  housing  covers  by 
taking  out  the  three  cap  screws  heading  eadi 
cover  to  the  housing. 


Next,  remove  the  air  filter  cups  from  the 
air  cleaners  and  drain  the  oil.  By  removing 
the  mounting  cap  screws  holding  the  air 

cleaners  to  the  intake  manifold  the  cleaners 
can  be  lifted  from  the  engine.  Remove  the 
spacing  adapters  from  the  intake  manifold.  • 


Loosen  the  manifold  stud  nuts  just  enough 
to  allow  the  intake  manifokl  to  be  lifted  from 
the  engine.  Turn  the  clamps  and  the  exhaust 
manifold  can  be  removed. 


INTAKE  AND  EXHAUST  MANIFOLDS 


ROCKER  HOUSING  COVERS 
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WA1«  MIANIFOLD 

Remove  the  two  cap  screws  from  the  water 
by-pass  connection  at  the  cylinder  block.  Then 
remove  the  two  cap  screws  from  eftdi  Ibot  on 
tfie  water  manifold,  and  lift  tiie  manifold 
assembly  from  the  engine. 


GENERATOR 

Remoive  the  four  cap  screws  fctm  the  gen- 
erator bracket  and  lift  the  generator  from  the 
drive  coupling. 


GENERATOR  DRIVE 

Remove  the  cap  screws  holding  the  gen- 
erator drive  unit  to  tiie  cylinder  block  and  re- 
move the  unit 

It  is  sometimes  necessary  to  tap  the  unit 
lightly  with  a  soft  hammer  or  pry  with  a 
screwdriver,  to  loosen. 


CRANKING  MOTOR 

The  cranking  motor  is  mounted  on  the  fly- 
wheel housing  with  three  capscrews.  By  re- 
moving these  three  capscrews,  the  motor  with 
its  mounting  spacer  may  be  pulled  from  the 
housing. 


WATER  niMP 

Loosen  the  capscrews  in  the  water  pump 

clamp  ring.  With  a  screwdriver  inserted  into 
the  hole  in  the  pump  body,  rotate  the  pump 
to  tibe  bottom  point  of  its  eccentric  to  loosen 
the  water  pump  drive  belts. 

Remove  the  cap  screws  and  pull  the  water 
pump  assembly  from  the  gear  housing. 
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WATBt  PUMP  OtlVI  PUUiV 

Remova  tiie  nut  and  lock  plate  holding  the 
water  pump  drive  pulley  to  the  keyed  fuel 
pump  shaft.  This  pulley  fits  very  tightly  on 
tiw  ahaft^  and  it  will  ba  aaoaaaary  to  uaa  • 
puUar  to  ramova  it 


FUR  SUPPLY  UtiiS 

Disconnect  and  remoya  all  fuel  lines  lead- 
ing from  the  fuel  pump  to  tba  injector  fuel 
inlet  connections. 


J 


I  


Di^it 


FUEL  DRAIN  LINE 

The  fuel  drain  line  leading  from  the  drain 
manifold  to  the  fuel  pump  should  next  be 
off. 


FUEL  PUMP 

In  removing  the  fuel  pump,  the  three  cap 
acrewB  holding  the  fuel  pump  to  lSb»  gaar  eaaa 

should  be  taken  out  first,  and  the  two  bottom 
screws  holding  the  pump  to  the  block  next 
Hold  the  pump  while  removing  the  two  top 
capscrews,  and  with  a  slightly  backwenvl  ta^ 
tion  to  disengage  the  drive  gear,  lift  the  pump 
from  the  engine. 


INJECTOR  DRAIN  MANIFOLD 

Disconnect  the  fuel  drain  lines  from  the 
fuel  drain  connectiona.  VTitii  a  aciafwwifiw 

remove  the  clamp  screws  and  lift  the  injector 
drain  manifold  from  the  engme. 


LOOSENING  INJECTOR  ADJUSTING  SCREWS 
Looaen  all  injector  adjusting  lock  nuts  and 
with  a  acrewdrivar,  back  out  a^juitiiig  \ 
three  tuma. 
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Remove  the  lubricating  oil  pipe  cap  and 
gasket  Remove  the  seven  stiid  outs  from 
e«di  rodcer  housing  assembly  md  lift  the 
assembly  from  the  wgjcut  fasr  gr«q»Og  the 
end  of  each  injector  rodEer. 


PUSH  RODS 
Remove  the  puidl  rodi»  ilarting  at  the  front 

of  the  engine.  Tag  them  from  1  to  18 
respectively  so  that  they  may  be  re-installed 
in  exactly  the  same  position. 


nm  ma  and  drain  connections 

Unscrew  and  remove  the  fuel  inlet  and  fuel 
drain  connections  from  the  cylinder  heads. 


iNJicroits 

After  removing  1$w  injector  hold  down 
nuts  lift  the  injector  from  the  cylinder  head. 
Be  extremely  careful  not  to  bruise  the  tip. 

COMMISSION  RELEASI  SPRINO 

The  compression  release  spring  can  be  re- 
moved from  the  front  cylinder  head  by  taking 
out  the  cap  screw  securing  it  to  the  block. 

CYLINDER  HEAD 

Remove  the  cylinder  head  stud  nuts  with 
a  heaivy  duly  aodeet  wrench  and  lift  the 
cj^der  head  assembly  from  the  studs. 

This  can  best  be  done  by  two  rhen  since  it 
is  necessary  to  lift  the  head  straight  up  to 
dear  fba  tbuda.  The  mrnaUtM  atude  md  two 
screwdrivers  inserted  in  the  fuel  connectioaa 
holes  can  be  used  as  lifting  handles. 
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Ort  ll*fl>l«t»r  t  Thnist  Plote 


COlKintESSiON  RELEASE  SHAFT 

To  remove  tiie  compfcwwm  release  diaft, 

first  remove  the  lock  screw  at  the  rear  end  of 
the  cylinder  block  and  pull  the  shaft  from  the 
block  at  the  lever  end  Remove  liw  paddng 
glaad  and  old  paddng. 

Remove  the  cap  screws  from  the  com- 
pression release  bearings,  and  pull  the  bear- 
ings from  the  block. 

OIL  FILLER  AND  GAUGE  BRACKET 
Remove  the  four  mounting  cap  screws 
from  the  oil  filler  and  gauge  bracket  and  lift 
the  bracket  from  the  Mgine. 

OIL  REGULATOR  AND  THRUiT  PLATE 

Remove  the  two  capscrews  from  the  thrust 

plate  on  the  face  of  the  gear  cover,  and 
remove  the  oil  pressure  regulator  plate,  sleeves 

and  spring. 


LUBRICATING  OIL  LINES  AND  OIL  PAN 

Lay  the  engine  on  the  manifold  side.  It  should  be  blocked  up 
slightly  on  the  top  edge  of  the  cylinder  Uodc 

Remove  the  oil  niCtiwnt  line  uid  the  oil  pressure  line  from  the 

lubricating  oil  pump  to  the  block.  The  pressure  line  is  in  two  sections; 
one  from  the  pump  to  the  oil  filter  and  one  from  the  oil  filter  to  the 
cylinder  block. 

Remove  all  mounting  bolts  and  cap  screws  from  the  oil  pan  and 
lift  it  from  the  engine. 

FILTER  CASES 

Remove  the  cap  screvni  from  the  mounting  brackets  of  the  fitter 
cases  and  lift  them  from  the  engine. 

LUIRICATINO  OIL  FIFE 

Unscrew  the  lubricating  oil  {ripe  1^  inserting  a  pin  pundi  in  Hie 

hole  drilled  through  the  pipe.  Remove  the  pipe,  pipe  packing  and 

rylindor  head  gasket. 


LUBRICATINO  ON.  FUMF 

There  are  four  nuts  and  lock  washers  hold- 
ing the  lubricating  oil  pump  to  the  block.  It 
is  necessary  to  unscrew  the  lower  inside  nut 
as  the  lubricating  oil  pump  it  being  pulled 
from  the  studs  holding  it  to  iibm  gear  houHng. 
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GEAR  CASE  CaVER 

Remove  all  capscrews  from  the  face  of  the 

gear  case  cover  and  with  a  large  screwdriver 
pry  the  gear  case  cover  from  the  dowel  pins. 

CAM  ROCKER  LEVER  BOX 

Remove  the  cam  rocker  housing  capscrews 
and  with  a  small  screwdriver  pry  the  cam 
rocker  housing  from  the  dowel  pins.  Lift 
the  assembly  from  the  engine  and  mark  to 
insure  replacement  in  the  same  position. 

IDLER  GEAR 

After  removing  the  lock  screw  and  plate, 
slip  the  idler  gear  off  its  shaft. 

CAMSHAFT  AND  GEAR 

Rotate  the  camshaft  gear  slightly  while 
puUiiig  the  camshaft  from  the  engine.  Do  not 
remove  the  gear  from  the  camshaft. 

CLEANING  CYLINDER  LINERS 

Scrape  all  carbon  from  the  top  of  the 
cylinder  liners.  Pistons  on  the  Cummins 
Diesel  are  closely  fitted  to  the  liners  and 
failure  to  clean  the  liners  thorou^y  may 
cause  the  pistons  to  stick.  . 

PISTONS  AND  CONNECTING  RODS 

Remove  the  connecting  rod  bolt  nuts  and 
tap  the  bolts  from  the  cap  and  the  rod.  Fail- 
ure to  remove  the  bolts  may  cause  the  head  of 
the  bolt  to  catch  on  the  bottom  side  of  the 
cylinder  liner  before  all  the  rings  clear  the 
liner  and  tihin  lock  the  inston. 

With  a  small  wooden  stick  push  the  piston 
and  connecting  rod  from  the  cylinder  liner. 
Hold  the  piston  as  it  is  being  pushed  from 
the  liner  so  that  it  will  not  be  dropped  and 
damaged. 

Re-assemble  connecting  rod  bolts,  cap, 
bearings  and  nuts  as  they  are  taken  out  since 
bearing  caps  are  not  interchangeable. 

PULLING  CYLINDER  LINERS 
A  puller  should  be  used  to  remove  the 
cylinder  liners  to  prevent  damage  to  the 
liners  and  block. 
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Remove  the  lock  wires  and  take  out  the 
flywheel  cap  screws.  Insert  two  manifold 
studs  through  two  opposite  cap  screw  holes 
in  the  flywheel  and  screw  tlmn  wto  flw  cnuit 

shaft  flange.  These  will  provide  a  ■upport 
for  the  flywheel  during  its  removal. 

'  In  the  two  holes  provided,  place  Vz"  cap 
■crawt  long^  thi'tMuied  tiieir  floliie 

length.  By  alternately  turning  in  these  cap 
screws,  the  flywheel  will  be  pulled  from  the 
crankshaft 


Remove  the  cap  screws  from  the  flywheel 
housing  and  with  a  block  of  wood  or  a  soft 
hammer,  tap  the  housii^  on  each  side  to 
mov  from  the  dowel  pint. 

REAR  COVER  PLATE 

Remove  the  nuts  from  the  two  dowel  bolts 
holding  the  rear  cover  plates  together,  and 
tap  out  tlie  bolts.  Tim  mounting  cap  aovws 
on  the  cover  plates  may  then  be  removed 
and  the  plates  pried  from  the  dowel  pins  with 
a  screwdriver. 

tlNIOVINO  MAIN  lUIIINO  CAK 

Bdan  attenipting  to  remove  the  main 
bearing  caps  it  is  best  to  turn  the  engine  up- 
side down  on  the  skid. 

Remonfre  tile  main  bearing  stud  nuts  and 
with  a  small  pry  bar  loosen  each  main  bear* 
ing  cap  from  the  dowel  grooves  and  lift  from 
the  main  bearing  studs. 

CRANKSHArr 

With  a        rope  lift  the  crankshaft  from 

the  cylinder  block.  Be  very  careful  to  remove 
the  lower  main  bearings  from  the  crank  before 
lifting. 

Remove  all  upper  main  bearingi  and  dowel 
rings  from  the  cylinder  block. 
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INSPECTION  AND  REPAIR  OF  ENGINE  UNITS 


DRIVE  BELTS :  Drive  belts  are  often  neglected  because  defective 
belts  may  not  lead  to  an  immediate  penalty.  However,  the  temperature 
of  the  engine  is  largely  dependent  upon  proper  operation  of  the  fan  and 
the  water  pump.  Drive  belts  should  be  kept  tightened  to  the  proper 
tension  at  all  times  and  replaced  whenever  edges  are  worn  or  frayed. 

ELECTRIC  WIRING:  It  is  essential  that  electric  connections  be 
properly  made  and  that  conductors  be  of  the  right  size  and  well  insulated. 
Do  not  neglect  inspection  and  proper  replacement  of  defective  wiring. 

GASKETS:  Leaking  gaskets  will  immediately  manifest  themselves 
by  loss  of  lubricating  oil,  fuel  oil,  water,  or  air.  New  gaskets  of  the 
proper  design  and  supplied  by  the  manufacturer  should  be  used  when 
parts  are  removed  or  after  a  general  overhaul  of  the  engine.  This  applies 
to  all  kinds  of  gaskets,  whether  copper,  asbestos,  steel,  or  composition. 


MAIN  AND  CONNECTING  ROD  BEARING  SHELLS:  The 


type  of  work  the  engine  performs,  its  loads  and  operating  speeds  will 
determine  to  a  large  extent  how  long  bearing  shells  may  safely  be  used. 
For  instance,  main  bearings  worn  .005"  oversize  might  not  be  con- 
sidered useable  in  an  engine  operating  at  high  speeds  and  pulling  heavy 
loads,  whereas  the  same  bearings  in  an  engine  operating  at  lower  speeds 
and  pulling  lighter  loads  might  give  several  thousand  hours  additional 
service.  In  general,  main  bearings  and  connecting  rod  bearings  may  be 
re-installed  as  long  as  the  bearing  shells  show  good  bearing  surfaces. 
Bearing  wear  can  be  measured  on  the  old  bearing  by  comparing  the 
thickness  of  the  shell  with  that  of  a  new  one.  In  general,  when  one  or 
two  sets  of  main  or  connecting  rod  bearings  are  so  badly  worn  that  they 
need  replacement  during  an  overhaul,  the  entire  set  should  be  replaced. 

CYLINDER  LINERS:  The  wear  on  cylinder  liners  and  out  of 
round  conditions  should  be  checked  and  recorded  at  the  first  overhaul 
period.  The  working  conditions  will  determine  the  rate  of  wear  on 
liners  as  well  as  bearings.  One  large  equipment  owner  has  made  it  a 
practice  to  rebore  cylinder  liners  after  8000  hours  operation. 

PISTONS:  These  pistons  are  cam  ground,  consequently  are  not 
round  at  the  skirt.  The  piston  ring  wear  and  cylinder  liner  wear  all 
contribute  to  eventual  blow-by.  Measurement  of  both  piston  and 
cylinder  liners  should  help  determine  whether  oversize  liners  and 
pistons  should  be  used. 

PISTON  RINGS:  Piston  rings  should  be  replaced  whenever  the 
piston  is  pulled. 

INSPECTION  OF  OTHER  ENGINE  BEARINGS,  BUSHINGS, 
ETC:  The  speed  and  load  on  any  bearing  or  bushing  or  moving  part 
determine  the  rate  of  wear.  It  is  well  to  keep  a  record  of  the  wear  of 
various  moving  parts  between  the  overhaul  periods  and  replace  all 
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those  parts  that  might  conceivably  fail  before  the  next  overhaul  period. 
Lubricating  oil  pressure  must  be  maintained  at  30  to  50  pounds  (engine 
at  full  speed).  Most  bearings  in  the  Cummins  engine  are  lubricated  from 
the  bottom  which  tends  to  provide  for  maintenance  of  oil  pressures  and 
proper  lubrication  throughout  longer  than  the  usual  periods. 

CAMSHAFT:  Camshaft  lobes  should  not  show  any  bad  scored 
marks.  These  would  result  (in  the  case  of  the  injector  cam  lobes)  in 
poor  fuel  delivery. 

GEARS:  As  long  as  gears  do  not  show  visible  wear  and  broken 
teeth,  etc.  they  may  be  safely  reinstalled. 

OIL  SEALS:  At  any  time  that  oil  seals  allow  an  appreciable  leak 
of  lubricating  oil.  they  should  be  replaced.  This  applies  to  all  kinds  of 
oil  seals:   injector  links,  push  rods,  etc. 

WATER  SEALS:  Whenever  water  seals  are  scratched  or  broken 
or  worn  unevenly,  they  must  be  replaced. 

FUEL  PUMP:  Before  removing  the  fuel  pump  from  the  engine, 
determine  the  cause  of  failure.  This  can  be  done  by  inspection  as 
follows: 

1.  Remove  the  inspection  plug  on  the  side  of  the  distributor  housing.  If  fuel 
runs  out.  the  distributor  cover  and  disc  may  be  scored  and,  if  scored,  they  should 
be  replaced. 

I.  If  tuel  spurts  or  (i>;tnis  out.  (with  engine  ruiiimm)  Itu  tlirust  bearint;  ma\ 
be  worn  ;iiid  not  sf.dinK  properly 

3.  If  the  pump  is  overflowing  at  the  drain  hole,  check  the  following: 

a.  The  distributor  disc  may  be  scored  or  the  thrust  bearing  worn. 

b.  Remove  the  by-pass  valve  and  check  to  see  that  it  is  not  sticking,  and 
that  it  is  seating  properly. 

c.  Remove  the  float  chamber  and  wash  thoroughly.  Replace  the  float  valve 
if  it  sticks. 

Note:    Never  plug  the  drain  hole.    Find  the  cause  oi  leakage  and  correct. 
Otherwise,  dilution  of  the  lubrication  oil  will  result. 

4.  Check  the  gnar  pump  pressure  to  see  that  it  is  not  below  60  pounds  at  idling 
speed.   This  can  be  caused  by: 

a.  Worn  gear  pump. 

b.  Pressure  regulator  worn  or  stuck. 

5.  Defective  seal  on  the  drive  shaft  in  the  No.  1  body. 

When  rebuilding  the  fuel  pump  many  of  the  fits  are  so  close  that  only  by 
careful  observance  of  the  step  by  step  procedure  in  the  sei^ice  section  can  a  satis- 
factory job  be  attained.  Many  parts  of  the  fuel  system  are  supplied  by  the  factory 
only  in  pairs  (as  outlined  in  the  service  section)  and  are  not  interchangeable  with 
other  paits.  No  inspection  can  be  made  of  the  fuel  pump  parts  except  as  it  is  torn 
down  piece  by  piece. 

Caution:  Never  remove  the  luel  pump  until  it  has  been  checked  on  the  engine 
as  outlined  in  the  preceding  instructions. 


CYLINDER  HEADS:  Inspect  the  cylinder  heads  for  cracks,  warps, 
broken  or  weak  valve  springs,  badly  worn  valve  guides  and  valves. 

THERMOSTATS:  Thermostats  should  be  inspected  by  testing 
water.  They  should  start  to  open  at  140"  F.  and  should  open  fully  at 
160   F.  As  the  water  is  cooled  to  140   F.  they  should  close. 

SCREENS  AND  FILTERS:  Screens  and  filters  should  be  cleaned 
as  a  natural  procedure  at  all  overhaul  periods.  They  should  be  replaced 
whenever  defective. 
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REPAIR  OF  ENGINE  UNITS 

All  disassembled  units  and  parts  must  be  thoroughly  washed  with 
good,  non-ezplonve  cleaning  solvent  end  dried  with  clean,  compressed 
air.  A  large  percentage  of  engine  f^ures  are  directly  traceable  to  a 
lack  of  cleanliness.  Cleanliness  and  care  in  handling  the  parts  as  re- 
moved, repaired  and  reassembled  will  pay  dividends  in  satisfactory 
service. 

As  the  units  are  inspected,  cleaned  and  repaired,  they  should  be 
laid  out  in  an  orderly  arrangement  on  clean  paper  or  on  a  clean  bench, 
so  the  machined  surfaces  will  be  protected  from  contact  with  other  parts. 

CRANKSHAFT 

1.  Clean  out  iite  drilled  cSl  holes  in  the  cranl^haft  wilii  a  rod  and 
cleaning  solvent  and  dry  with  compressed  air. 

2.  Inspect  the  bearing  journals  for  scored  marks,  excessive  wear 
or  an  out  of  round  condition. 

3.  Consult  the  engine  specifications  for  bearing  clearances  and 
undersize  beartni^  available  for  reground  crankshafts. 

MAIN  BEARING  CAPS 

1.  The  main  bearing  caps  are  finish  machined  in  the  block,  with 
the  caps  in  position,  and  tightened  in  place  with  the  prescribed  foot 
pounds  ti»qtie  tension. 

2.  The  main  bearing  caps  must  never  be  tiled,  interdumged  or 
turned  end  for  end.  No  shims  are  provided. 

3.  Inspect  the  bearing  caps  closely  and  remove  all  burrs  and  em- 
bedded dirt 

OmflkAL  BiARINO  mSTRUCTiONS 

The  main  and  connecting  rod  bearing  shells  are  steel  backed  and 
lined  with  suitable  bearing  metal.  Adjustments  are  unnecessary. 

Biain  and  connecting  rod  bearings,  either  standard  or  under  size, 
are  precision  type  and  are  provided  witii  the  recommended  clearance 
for  the  oil  film  on  the  shaft. 

Warning:  Under  no  circumstances  should  any  attempt  be  made 
to  ream  these  bearings. 

The  method  of  measuring  a  bear- 
ing shell  as  shown  is  to  use  a  micro- 
meter in  conjimction  with  a  steel  ball. 
The  Uttt&T  will  rest  on  the  inride  of 
ttm  bearing  shell.  Bearing  wear  can 
be  determined  by  checking  the  di- 
mensions of  a  new  bearing  shell 
against  that  oi  tiw  old  one.  At  bear- 
ing shells  are  in  halves,  it  will  be 
necessary  to  take  the  worn  dimen- 
rioQ  of  die  bottom  half  of  the  bearing 
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A  propwijr  fitlsd  beaiifig,  aftir  •  reMotMibte  psriod  of  Mrvie»k  wiU 

show  a  dull  gray  or  copper  color,  depending  upon  the  type  shell  used. 
Bright  spots  indicate  metal  contact  and  black  spots,  excessive  clearance. 


ing. 


KYWMH.  AND  nYWHM  HOUSINO 

1.  Inspect  the  joining  surfaces  of  the  fly  wheal  and  flywheel  hous- 

Clean  and  remove  all  burrs,  etc. 

2.  Inspect  the  teeth  on  the  ring  gear. 


CYLINDER  LINERS 

1.  Clean  the  outside  of  the  cylinder  liners  with  a  wire  brush  and 
cleaning  solvent  to  raDaove  all  loaia  and  Ihaa  or  imt  deposits,  being 
vary  cateful  to  dean  the  padnag  ring  graowet  tboraughly. 

2.  Clean  the  shoulders  of  the  flange.  Remova  all  carbon  and  gum 
from  inside  the  cylinder  liners. 

3.  Check  the  wear  of  the  cylinder  liner  with  inside  nucrometers 
or  cylinder  guaga. 

PISTON  RINGS 

I.  RenMyve  tiie  piston  rii^  widi  expanding  type  pliers.  Clean  the 
piston  ring  grooves  thoroughly  of  all  carbon  deposit.  Open  tiie  oil 
drains.  Remove  aU  carbon  from  the  hMd  of  the  pistooa. 


2.  The  y^"  oil  ring  fits  in  the  lower 
groove  of  the  piston,  next  to  the  piston  pin. 
The  3/16"  oil  ring  is  next  Gap  clearances 
of  tlieae  rings  diould  be  JOIS'  to  JOIS' 


3.  The  next  two  rings  are  lap  joint 
compression  rings  and  should  be  installed 
with  the  word  "TOP'  facing  up.  No  at- 
tempt  should  be  made  to  flle  or  fit  lap 
jofantringL' 

4.  The  top  ring  is  a  wedge  tjrpe  com- 
pression ring  and  must  be  fitted  With  a 

gap  clearance  of  .015"  to  .025". 

5.  To  check  the  piston  ring  gap  clear- 
ance, place  the  rinp  in  tiie  cylinder  Bam 
and  push  down  evenly  about  4"  wiUi  the 

head  of  a  bare  piston.  Check  tite  gqi 
clearance  with  a  feeler  gauge. 

6.  To  assure  better  performance  from 
the  piston  rings,  stagger  the  ring  gaps  so 
they  are  not  in  line  with  each  other  or 
with  the  Jetton  pia 
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mJICTOR  CW  WM 

The  injector  cup  wiper  is  screwed  into  the  head  of  the  piston  at 
the  factory  with  a  ^ledal  tool  and  is  not  subject  to  replacement  or 
service. 

rnmo  PISTONS 

It  shoold  not  be  mrmmty  to  reidace  Hw  pbloiis  and  to  refrind  or 
replace  the  cylinder  liners  as  long  as  Hw  engine  starts  easily,  and  blowby 

is  not  excessive. 

Replacement  pistons  should  not  only  fit  the  new  or  reground 
cylindw  liners  wiHi  .004*  to  .005*  clearance  for  castiroii  pistons,  mad 
.005*  to  ^6"  clearance  for  aluminum  pistons,  but  they  should  also  be 
tte  same  weight  as  the  replaced  pistons.  The  piston  oversize  number, 
stamped  on  the  head  of  the  piston,  must  correspond  to  the  size  stamped 
on  fbm  top  edge  of  tiie  cylinder  liner. 

NOTE:  The  piston  diameter  must  be  checked  at  right  angles  to 
the  piston  pin  hole  on  the  skirt  of  the  piston  for  the  largest  diameter,  due 
to  the  piston  being  cam  ground. 

The  piston  pin  in  the  standard  piston  is  fitted  to  the  piston  with 
jOOOS"  dearanoa^  or  so  (iiat  it  can  just  be  pushed  in  widi  the  hand.  Re- 
install the  snap  ring  at  each  end  of  the  pin  and  test  for  fit  The  pins 
should  be  just  free  enough  to  turn  in  the  piston. 

REPLACING  CONNECTING  ROD  BEARINGS 

1.  When  replacing  the  piston  pin  bushings,  ream  the  piston  pin 
heih  to  2001*  to  SjOOIS*.  The  laBcdi  between  the  oeulerB  ol  tile  pin 
hole  and  cnntk  bearing  hole  must  be  held  to  12j00O* 

2.  The  hole  in  the  large  end  of  the  rod  is  finished  by  grinding  to 
provide  a  smooth  backing  support  for  the  bearing  shells  and  accurate 
alignment  with  tiie  piston  pin  hides. 

3.  The  rod  cap  b  sisaniMed  with  no  a^juMmoKt  provided 

4.  The  connecting  rod  bewring  shells  are  fitted  lor  a  diaft  clearance 

of  .004 "  to  .005". 

5.  For  rod  side  clearance,  the  sides  are  accurately  machined  to 
provide  .006"  to  .008"  clearance. 

S>  Cjonnaffting  rod  cape  murt  ixit  he  fifed^  interchaiigedi  or  turned 
end  for  end.  The  connecting  rod  haitit 
Ukewise  must  not  be  interchanged. 

7.  Before  fitting  new  bearings,  clean 
ttie  crank  {An  carefully.  The  faedc  of 

the  bearings  and  the  bearing  seats  must 
be  smooth  and  clean  or  the  bearings  will 

not  fit  the  shaft  properly.  Make  sure  the  coNNKnm  loo 

oil  feed  hdee  are  open  and  clean. 

8.  Chedc  tiie  condition  of  tiie  crank 
pin  surfaces  for  out  of  round,  wear  and 
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taper.  When  replacing  one  or  more  rod  bearings  in  service,  all  other  rod 
bearings  should  be  examined  and  replaced  if  necessary. 

CAMSHAFT  AND  GEAR 

1.  Inspect  the  camshaft  bushings  in  the  cylinder  block  and  the 
camshaft  bearing  surfaces.  If  the  camshaft  bushings  must  be  replaced, 
drive  them  out  wiHi  a  Miitable  drift  and  hammer  aiid  iastell  new  cam- 
shaft bushings,  bdng  very  careful  to  One  up  the  oil  holes  correctly. 

2.  Refer  to  Engine  Specifications  (Page  30  of  Operation  Section) 
for  position  of  various  length  bushings. 

3.  It  is  not  often  necessary  to  remove  the  cam  gear,  but  if  it  is 
removed,  replace  and  tune  with  the  camshaft,  indexing  Him  two  timing 

CAM  ROCKER  LEVERS 

DISASSEMBLY:  1.  Remove  the 
set  screws  holding  the  shaft  in  the 
housing. 

2.  Use  a  pundi  to  drive  tiiroui^ 
the  expansion  plug  and  remove  the 

plug. 

3.  Drive    the    shaft    from  the 

housing. 

4.  To  remove  the  rollers  and  roller 
pins,  first  tap  out  ^  pin  rivet,  thai 
tap  the  pin  from  the  lever. 

ASSEMBLY:  1.  Inspect  the  bush- 
ings and  if  necessary  to  replace,  drive 
the  bushings  from  the  rockers  with 
a  suitable  drift  Install  new  budiing^ 
making  sure  the  oil  holes  in  the  new 
bushings  are  lined  up  properly.  Ream 
to  .750". 

2.  Assemble  new  pins  to  the  rollers 
in  positf  on. 

3.  Tap  tibe  ptn  l^irou^  the  roller 
and  lever,  and  rivet  in  place. 

4.  Assemble  the  levers  and  shaft 
in  position,  with  the  injector  lever  in 
lcb»  oentsr  of  ea^  assembly. 

5.  AssemUe  the  shaft  lock  screws. 

6.  Install  new  expansion  plugs. in 
each  end  of  the  shaft  housing,  seating 
into  the  bore  of  the  housing. 
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DISASSBMBLT:  1.  Remove  the 
eight  capsorews  and  lock  washers  that 
hold  the  pump  body  to  the  bracket 

2.  Press  the  idler  gear  atud  fnm 
the  pump  body. 

3.  To  remove  the  pump  drive  gear,  use  a  puller  wMi  pullM*  studs 
screwed  into  the  two  threaded  holes  in  the  gear. 

4.  Remove  the  Woodruff  key  from  the  diaft 

lo  remove  tne  Dracxe^  tap  xnm  aoge  w|in  a  son  Bamiiier. 

6.  Remove  the  cotter  pin  from  the  hex  nuts  on  the  end  of  the 
drive  Atit,  and  remove  the  nut  And  nrtalniDg  wasbers  from  the  shaft 

7.  Press  the  pump  drive  gear  and  ritaft  from  tiie  ball  bearing. 

8.  Press  the  drive  gear  from  the  shaft  and  remove  the  Woodruff 

ksy. 

9.  Ramove  Hm  snap  ring  from  tiie  bearing 
bearing  from  tfie  cage. 


and  tap  tbe 


ASSEMBLY:  1.  Install  the  Woodruff  key  in  the  drive  end  of  the 
drive  shaft  and  prsss  the  driving  gear  cm  tiie  diaft  until  it  is  snvv 
a|p^it)ff  diouldar. 

2.  Press  the  ball  bearii^  into  tibe  beerii^;  cage  and  lock  in  plaoe 
with  the  snap  ring. 

3.  ball check. 
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ASSEMBLY : 1. Install the check valve and seat at the main 

fuel inlet, if removed. 

2. Place the small dowel pin in the float chamber top plate, mak- 
ing sure that it is tight enough not to drop out. 

3. Place the gasket in position on the top plate. 

4. Place the float bearing bracket in position on the dowel pin. 

5. Install the float valve seat with a new gasket and tighten 
securely. 

6. Make sure the float valve is free of burrs and in good condition. 
Drop it into place and seat with a copper punch. 

7. Place the float in position and insert the bearing pin. Place 
the float stop in position and assemble lock washer and nut to the 
bearing pin. 

8. Make sure the float and valve are absolutely free and that the 
float contacts the head of the valve, holding it firmly on the seat in 
closed position. Otherwise the fuel will overflow at the bottom of the 
pump. 

9. Assemble the float chamber to the top plate, making sure 
that the float has adequate clearance in the chamber. 

GO glC UNIVERSITY OF CALIFORNIA 
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10. Assemble the float chamber with 
a new gasket to the fuel pump housing 
and bolt securely in place. 

11. Install and tighten the drain plug. 

12. The by-pass valve spring must 
exert enough pressure to insure a supply 
of fuel to the float chamber, but if it is 
too strong, the fuel will overflow at the 
main housing. Assemble the by-pass valve, 
spring and retainer. 

Governor Unit 

DISASSEMBLY: 1. Remove the hex nut and lockwasher from 
the drive gear end of the main shaft, and remove the drive gear with a 
suitable puller. 

2. Remove the three cap screws and lockwashers that hold the 
governor housing to the main housing, and take off the governor housing. 

3. Using an end wrench, disconnect the small ball joint screw 
from the governor control rod. 

4. Remove the governor weights by first tapping the weight pins 
far enough to one side to permit grinding or filing off the riveted heads. 
Drive the pins out, taking care not to damage the small ball bearings 
in the weights. 

5. Pull the governor yoke from the main shaft. 

6. Remove the governor collar and rod assembly, the spring 
assembly and the ball bearing shield from the main shaft. 

7. Remove the four capscrews from the governor ball bearing 
shield. Tap the governor and main shaft out of the main housing. 

8. Inspect the governor yoke bushing in the governor housing. 
The inside diameter should be 1.626" to 1.627". If it is worn oversize, 
or scored, the bushing must be replaced and the new one reamed to 
1.626". 

9. Clean the oil hole in the governor housing that leads to the 
yoke bushing. 

10. Remove the snap ring that holds the governor sleeve collar 
and the thrust washer, and remove the sleeve collar and thrust washer 
from the spring assembly. 

11. The governor spring can be removed by compressing the 
spring and taking out the split lock ring in the governor sleeve. 

12. Hold the main shaft in a vise with 
copper jaws so the keyways of the shaft 
are to the top and remove the keys with 
side cutters or with a chisel. 

13. Remove the snap ring from the 
main shaft. 

14. Pull the governor sleeve tube 
from the shaft. 
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15. Remove the lock ring and press the cam ball bearing from 
the shaft. 

16. Inspect the fuel pump cam. If it is worn or rippled it will be 
necessary to replace the cam. Place the main shaft in an arbor press 
with the distributor drive gear teeth resting on copper parallels or on 
a piece of hard wood. Press the cam from the main shaft. 

Main Housing 

DISASSEMBLY AND SERVICE: 1. Use a small wrench to 

disconnect the ball joint on the short vertical lever link from the 
vertical lever. 

2. Insert a socket wrench through the hole in the top of the housing 
to loosen the capscrew which holds the plunger lever shaft and plunger 
lever pin in place. 

3. Using a small punch, indent one expansion plug and then drive 
through the expansion plug on the opposite end of the plunger lever 
shaft until the first expansion plug falls out. Drive the shaft from the 
opposite end, being careful not to damage the bushings. 

4. Lift the vertical lever assembly from the housing. 

5. Remove the vertical lever spring and the capscrew in the 
plunger lever. 

Warning: Place the parts on clean paper or cloth only. 

6. Push the pin from the plunger lever, making sure not to lose any 
of the 56 needle bearings in which it is mounted. If the plunger lever is 
placed on a 1 Vi” socket during this operation, the socket will catch the 
needle bearings. 

7. Use a small punch and a socket to drive the pin from the 
vertical lever, roller, making sure not to lose any of the 22 needle 
bearings. 

Warning : Keep these long needle bearings separate from the 56 
removed from the plunger lever pin. 

8. Inspect the vertical lever, pin, roller and roller pin. If they 
are worn, replace them. If parts are worn or pitted, poor governor action 
will result. 

9. It is always best to replace the needle bearings if the pins 
and lever are found to be corrugated or pitted. 

10. Spread a clean cloth on the work bench and on it place the 
parts of the vertical lever to be assembled. 

Place the roller on the index finger and 
put a piece of W rod, 7/16" long, in 
the hole. Fill the hole with 22 long 
needle bearings. 

11. Place the roller pin through one 
pin hole in the vertical lever until it is 
flush on the inside. Insert the roller with 
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the plug and needle bearings in position 
and push the roller pin through the roller. 
This will cause the small plug to fall 
out on the opposite side. 

12. Lock the pin in position by rivet- 
ing the copper rivet into the grooves on 
both sides of the vertical lever, and file 
flush with the sides of the vertical lever. 

13. When assembling the plunger lever pin, use a piece of Vs" 
inside diameter copper tubing with a slot to receive the needle bearings. 
Place the plunger lever between the arms of the vertical lever in position. 

Caution: The vertical lever must be assembled to the plunger 

lever so the flat side will be next to the ball joint link to insure the 
roller of the vertical lever link engaging properly in the cam rocker 
radius. 

14. Tap the plunger lever pin through the vertical lever and 
plunger lever, leaving the needle bearing race open on one side. Place • 
the slotted tubing over the pin and insert 28 short needle bearings. 
Tap the plunger lever shaft through far enough to allow the opposite 
bearing race to be filled with the same number of needle bearings. 
Tap the plunger into position and turn the groove in the pin to match 
the cap screw hole in the plunger lever. Run the cap screw down 
loosely to hold the pin in place. 

15. Inspect the plunger lever shaft 
bushing in the main housing for wear. If 
worn, replace in proper position to index 
with the oil holes in the housing. Ream 
to .750". 

16. Lay the vertical lever aside until 
ready to install in the main housing 
later. 

17. Remove the cam rocker lever from 
the housing. 

18. Mount the lever firmly in a vise 
between copper jaws. 

19. Remove the rivet pin with a small 
punch. 

20. Using a small brass rod as a driver, 
remove the roller pin. 

Caution: It will not be necessary to 

remove the stop pins as they never en- 
counter wear. Removal of these pins will 
result in serious damage to the pump 
and the engine. 
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2 1. Inspect the cam rocker lever for 
wear on the ground radius where the 
roller operates. If the lever is rough, it 
will cause bad governor action and there- 
fore must be replaced. 

22. Inspect the roller pin for wear 
and replace if worn. 

23. Inspect the roller and replace it, 
if worn. 

24. Start the roller pin into the lever, making sure the oil hole in 
the pin is open. 

25. Assemble the roller in place and tap the pin through the 
roller, indexing the lubricating hole in the pin with the hole in the 
lever. 

26. Peen the roller pin rivet in place. 

27. Make sure the roller is free and has .006"-.008" end thrust 
to allow it to turn freely under tension. If the roller should stick, it 
would cause excessive wear and faulty governor action. 

28. Inspect the cam rocker lever bushings in the main housing 
and in the No. 1 gear pump body. Replace if worn. When replacing 
the main housing bushings, be sure the oil hole is lined up properly 
for lubrication. Ream to .8125" with a bottom reamer. Ream the 
bushings in the No. 1 gear pump body to .625" with a bottom reamer. 

29. Drive out the rivet from the fuel control lever that locates it 
in place on the serrated shaft. 

30. Loosen the capscrew and tap the fuel control lever from the 
eccentric shaft. 

31. Remove the cotter pin from the collar with a pair of diagonal 
cutters and remove the collar while working from inside the main 
housing. 

32. Turn the eccentric shaft until the governor lever can be lifted 
from the eccentric shaft. 

33. Lift the eccentric shaft from the housing. 

34. Inspect the eccentric shaft bushing in the main housing. Re- 
place if worn and ream to .5625". Remove the burrs around the top 
and bottom .edges with a scraper. 

35. Inspect the governor lever bushing for wear. If worn, replace 
it and ream to .500". 

36. Inspect the ball joints in the vertical lever link and in the 
governor lever link for wear. Replace them if they are worn or pitted 
to prevent bad governor action. 

37. Inspect the eccentric shaft for wear. If worn out of round 
replace with a new shaft. 

ASSEMBLY AND ADJUSTMENTS: 1. Install the eccentric 

shaft. 
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2. Inst&ll the governor lever — as- 
sembled with the vertical lever link and 
the governor lever link — to the eccentric 
shaft. 

3. Assemble the collar over the gov- 
ernor lever and insert a new cotter pin. 
Make sure that there is no more than 
.002" thrust on the governor lever when 
the assembly is completed, and that the 
governor lever works freely on the ec- 
centric shaft. 

4. Install the cam rocker lever as- 
sembly in the housing. 

5. Assemble -the gear pressure pump 
assembly to the main housing to make 
the test for the cam rocker lever assembly. 
Be sure to use the proper gasket between 
the main housing and the gear pump 
housing. Bolt the gear pump in position 
to the body. 

6. Check the cam rocker lever to see 
that it rocks freely and that it has at 
least .006" end thrust. If the lever does 
not rock freely, it will affect the fuel 
pump delivery. Scrape the bushings 
slightly, if necessary. 

7. Remove the gear pump assembly. 

8. Place the vertical lever in position in the housing. Insert the 
plunger lever shaft. 

9: Be careful to properly index the oil holes on the plunger lever 
shaft and bushings. 

10. It is necessary that the vertical lever and roller be spaced 
in the center of the cam rocker lever race for the proper working 
position. To space the vertical lever it may be necessary to shift the 
plunger lever shaft bushings. 

Caution : Be sure the needle bearings have not been shifted. 

11. Tighten the lock screw with a 
socket wrench. Test the action of the 
plunger lever. It should have a side thrust 
of .001". 

12. Insert new expansion plugs on each 
end of the plunger lever shaft. Use a 
large, flat end punch to wedge the plugs 
in place. A good sealing compound should 
be used on the edges of the expansion 
plugs. 
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2. Inspect the gear pump drive pin. If it is worn at all, re- 
place by driving the old pin out and, while inserting the new one, 
line it up in place and test with a gear pump drive shaft before 
peening the ends of the pin to tighten. Clean the shaft of any burrs 
or scored marks. 



Caution : This pin must fit freely in the gear pump drive shaft 

slot to insure proper alignment and prevent scoring in the gear pump. 



5. Inspect the large ball bearing for wear 
and, if worn, replace with a new one. Press 
the bearing into place with the sealed side 
next to the cam. Lock in place with the lock 



6. Assemble the governor sleeve tube to 
the main shaft. Assemble the lock ring to the 
shaft. Insert a new key in the slot of the main 
shaft. 
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13. Check the position of the vertical 
lever and the roller in the cam rocker lever 
race to see that it has not shifted while in- 
serting the expansion plugs. Check to see that 
the plunger lever and vertical lever work 
freely. 



14. Place the vertical lever spring in 
position. 



15. Assemble the vertical lever link with 
a new lock washer to the vertical lever. 



3. Lubricate the shaft with heavy oil 
where the cam fits the shaft. Be sure the 
key is in place for the cam. Start the cam, 
with the distributor drive gear toward the 
gear pump end of the shaft, over the drive 
gear end of the shaft. 



4. Line up the key way and key and press 
the shaft into the cam and gear all the way 
to the stop. 



Governor Unit 



ASSEMBLY : 1. Inspect the ball bear- 

ing on the gear pump end of the main shaft 
for wear or “shake” and replace if it is worn. 
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7. Before assembling the maximum speed 
spring to the governor sleeve, it is very impor- 
tant to have the proper matched -weight and 
spring combinations. Always keep the 
spring and weight combinations together, also 
the spacer gaskets, when used. 

8. Assemble the maximum speed spring 
to the yoke sleeve. Assemble the spring sleeve 
to the yoke sleeve making sure it will work 
freely on the shaft. Compress the maximum 
speed spring in an arbor press and assemble 
the lock rings. 

9. Assemble the control rod and sleeve 
collar to the yoke sleeve and place the thrust 
washer in position. Secure the assembly with 
the lock ring. 



10. Check the governor control rod bushing for wear by inserting 
the governor control rod in the bushing. If any “shake” is apparent 
it must be replaced and line reamed to .5625". 



11. Assemble the governor shaft to the main housing. 



12. Lubricate all parts with clean oil and assemble the governor 
sleeve unit over the tube on the main shaft. The governor sleeve and 
control rod must work freely on the shaft and in the housing or 
poor governor action will result. 




Caution : Always have the gear pump 

assembled to the main housing when making 
this check. 

13. Inspect the governor weight bushings 
in the governor yoke. Wear in these bushings 
can be checked with a new weight pin. If 
worn, replace and ream to .256". 



14. Place the tofque spring in the gov- 
ernor yoke with the prongs of the spring 
toward the open end of the governor yoke and 
the idling spring in place over the torque 
spring. 



15. Remove the main shaft and governor 
assembly from the main housing. 



216 



Original from 

UNIVERSITY OF CALIFORNIA 



rUDiic uomain, uoogie-aigimzea / nttp://www.naunitrusi:.org/access_use^pa-googie 



REPAIR OF ENGINE UNITS 



16. Assemble the governor yoke over the key on the main shaft 
and press the yoke over the shaft in place. 

17. Inspect the working radius on the governor weights for wear. 
If flattened or worn, replace with new weights having the same number 
as stamped on the old weights. This assures the same governed speed. 
Inspect the ball bearings in the weights. If they are pitted or worn install 
new bearings with the shielded side out. 

18. Attach the weight assemblies to the governor yoke with new 
weight pins. When the weights are properly assembled the working 
radius must not ride on the governor sleeve, and the turning fins must 
be free in the slot in the governor sleeve. Peen each end of the governor 
weight pins. 



Final Assembly* and Adjustments 

1. Using a new .003" gasket, install the main shaft with the gov- 
ernor assembly in place on the main housing and secure the ball 
bearing shield with cap screws and lockwashers. 




2. Assemble the link to the governor 
control rod. 

3. While pushing down on the top of the 
eccentric shaft with a screw driver from inside 
the main housing, assemble the control lever 
to the eccentric shaft in stop position. 

4. Turn the stop screw in, to the stop 
on the housing, and lock it in place with the 
jam nut. 

5. If a new control lever or eccentric 
is being used it will be necessary to drill a new 
pin hole in the lever and shaft. 

6. To set the maximum fuel setting stop 
and avoid any stress on the governor and fuel 
control mechanism, proceed as follows: 

a. Use a small wooden wedge under 
the governor weights and compress the 
idling spring. 

b. Open the hand control to the max- 
imum fuel delivery position and turn the 
adjusting screw in to the stop on the 
housing. 

c. Give the screw one and one-half 
more complete turns from this point and 
lock in place with the jam nut. 
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7. Assemble the governor housing to the 
main housing, using a new gasket in proper 
position, and secure with lockwashers and cap 
screws. 

8. Guide the drive gear over the key on 
the main shaft, and press against the end of 
the main shaft while resting the drive gear 
on the arbor press plate. 

9. Assemble the gear pressure pump to 
the main housing, making sure that the right 
gasket is used. 

10. Assemble the cam rocker lever spring, 
gasket and spring retainer. 

f 

1 1. Set the timing mark on the drive gear 
to match the timing mark on the governor 
housing. 

12. Set the timing mark in the distributor 
housing to line up with the inspection hole. 

13. Install the metering plunger link, 
spring and metering plunger in place on the 
plunger lever. 

14. Place a gasket of the proper thickness 
on top of the fuel pump main housing. Assem- 
ble the distributor housing to the main hous- 
ing while carefully guiding the metering plun- 
ger into position in the plunger barrel. Mesh 
the gears by turning the drive shaft. 

15. The thickness of the gasket between 
the distributor housing and the main housing 
determines the gear lash of the distributor 
drive gear. The distributor drive gear lash 
should be .004". This can be checked by rock- 
ing the main shaft gear by hand. Turn the 
distributor gear one complete rotation, check- 
ing at various positions. 

16. Connect the fuel line from the distribu- 
tor to the emergency control valve. 

17. Install the fuel lines from the gear 
pump and the main fuel inlet to the priming 
pump. 
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REPAIR OF ELECTRICAL EQUIPMENT 

GENERATOR 

The generator can be disassembled, serviced and reassembled as 
outlined in the following instructions. 



Disassembling Generator 

DISASSEMBLY INTO MAIN SUB-ASSEMBLIES: Loosen cover band screw 
and remove cover band. Note relationship of leads and brushes. 

Disconnect leads to the insulated and third brush holders by removing one 
each screw and lockwasher. This disconnects lead from “A” terminal stud and lead 
from field winding. 

Remove commutator end frame by removing six attaching screws and lock- 
washers and detaching commutator end frame from field frame. It may be necessary 
to loosen the end frame with a soft hammer. The collar is pressed on the 
armature shaft and need not be removed unless to replace. 

Detach field frame from drive end frame by removing six attaching screws 
and lockwashers. Use soft hammer to loosen. 

Remove pulley nut and lockwasher by placing armature in soft jaws of vise. 

With the armature still in soft jaws of vise, use puller to remove pulley 

from splined armature shaft. 

Remove drive end frame from armature. While it normally slips off fairly 
easy, it may have to be pressed off in an arbor press. Remove two collars, 
one from each side of drive and frame. (These collars are different and should 
be marked in some way for correct reassembly.) 

DISASSEMBLY OF DRIVE END FRAME: Detach bearing retainer plate 

and gasket by removing five screws and lockwashers. The felt washer and felt 
washer retainer are staked in place on the bearing retainer. 

Remove ball bearing from end frame. While this may normally be done with 
a few light taps, it may have to be pressed out in an arbor press. A felt washer 

and felt washer retainer are staked in place in the drive end frame on the pulley 

side of the bearing which serves with the other felt washer to seal the bearing and 
oil passage. 

Remove oiler and pipe plug from opposite ends of oil passage. Wash out 
passage and oiler and dry with compressed air. 
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DISASSEMBLY OF COMMUTATOR END FRAME: Remove two round 

head screws, lockwashers, and plain washers holding the main brush plate to the 
commutator end frame. The two hold down screws, lockwashers and plain washer 
should be detached. This entirely frees the third brush plate and main brush 
plate from the commutator end frame. 

Remove the five screws and lockwashers which hold the ball bearing retainer 
plate and gasket in place. The felt washer and felt washer retainer are staked in 
place in the ball bearing retainer plate. 

Remove ball bearing from end frame. It may be necessary to use a bearing 
puller. 

Disassemble the brush assemblies as follows: Remove one each pigtail lead 

holding screw and lockwasher from each brush holder and lift out brushes. Detach 
from each brush holder assembly one each round head screw and lockwasher, 
brush holder stud, nut, and lockwasher. This completely dismantles the brush 
rigging. The brush holder side of plate should be identified for correct reassembly. 

Remove oiler and pipe plug from opposite ends of oil passage. Wash out 
passage and oiler and dry with compressed air. 

DISASSEMBLY OF FIELD FRAME: Detach terminal studs by removing 

from each terminal stud two each nuts and one each lockwasher, plain washer, and 
insulation washer. The “A M terminal stud may be removed from frame, together 
with insulating bushing and washer, and main brush lead. The “F” terminal Mud 
is soldered to the field winding lead. 

Remove field windings by removing eight pole shoe screws (pole shoe screw- 
driver), pole shoes, and windings. Stud and clip on field winding leads may be 
unsoldered and replaced, if required. Be careful in handling field windings to 
avoid damaging leads or insulation. 

Generator Inspection 

GENERAL: After disassembly, all parts should be cleaned, examined, and 

defective parts replaced. The procedure of cleaning and inspecting parts is given 
in following paragraphs. 

ARMATURE: Do not clean the armature by a degreasing method, since 

this would damage the insulation and might ruin the armature. Wipe with a clean 
cloth slightly dampened with carbon tetrachloride or similar solvent. If commu- 
tator is rough, out of round, worn, has high mica, filled slots, or is burned, it 
must be turned down in a lathe and the mica undercut. Make cut no deeper 
than necessary. Minimum diameter of commutator should be 2.80 inch. If it is 
necessary to turn the commutator below this diameter, discard the armature. 
Undercut mica 1 32 inch. Armature may be checked for open, grounded, or short 
circuits as follows: 

1. Ground — Check with test lamp and test points from the commutator to 
the armature shaft or lamination. If the lamp lights, indicating a ground, and 
if the ground is not readily apparent and repairable, the armature must be replaced. 

2. Open — Some bars badly burned, with other bars fairly clean, indicates an 
open circuited armature. The open will usually be found at the commutator 
riser bars and is often a result of generator overload — the consequence of an 
excessively high generator output resulting from a too advanced third brush 
adjustment. If the bars are not too badly burned, the armature may sometimes 
be saved by resoldering the leads in the riser bars with rosin flux, turning the 
commutator down and undercutting the mica. Make sure the third brush is 
adjusted according to specifications. 
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3. Short — A shorted armature may be detected on a growler. The growler 
is a strong electromagnet connected to a source of alternating current. When 
shorted armature is placed on the growler, and a hacksaw blade held above the 
shorted coils in the armature, the blade will be alternately attracted to and repelled 
from the armature, causing the blade to buzz against the armature. Before dis- 
carding an armature testing shorted, inspect the commutator slots carefully, since 
copper or brush dust sometimes collects in the slots and shorts adjacent bars. 

FIELDS: The fields should not be cleansed by any degreasing method, since 
this would damage the insulation and might ruin the windings. Clean by wiping 
with a clean, dry cloth. Be careful in handling the winding assembly to avoid 
breaking or weakening the connecting lead between the windings. Test the field 
current draw by connecting a 12-volt battery and an ammeter in series with 
the four fields. The current draw should be 1.39-1.47 amperes at 12 volts. Replace 
windings if they do not meet specifications. The field insulation should be in 
good condition. If it is charred or worn away so that the wire is exposed, it is 
sometimes possible to rewrap the windings with insulating tape and paint them 
with insulating compound. All soldered connections should be made with rosin 
flux solder. If the terminal stud or clip is damaged, replace. 

BRUSHES: If the main brushes are worn down to 3 A inch and third brush 

is a /a inch (original length 1 3/32, third brush 1 inch), replace. Make sure that 
the pigtail leads are firmly in place in the brushes and that the clip is properly 
soldered to the lead. New brushes may be seated with a brush seating stone. The 
brush seating stone is an abrasive material which, held against a revolving com- 
mutator, disintegrates, carries under the brushes, and seats them in a second or two. 

BRUSH SPRINGS: The brush springs should have sufficient tension to 

provide the proper pressure between the brushes and commutator after the unit is 
assembled. This may be checked by assembling the brushes, brush springs, and 
arms to the commutator end frame, placing the commutator in position in the end 
frame and then checking with a spring gauge the amount of pull required to raise 
the brush arms from the brushes. Replace springs if tension is not correct. 

BEARINGS: If the bearings appear to roll roughly, or sloppily, replace them. 

BRUSH RINGS: If the brush rings, brush arm studs, brush holders, are 

damaged (bent, warped, cracked, insulation burned, etc.) replace. 

Assembling Generator 

ASSEMBLY OF FIELD FRAME ASSEMBLY: Place field winding assembly 
with pole shoes in field frame. Insert pole shoe spreader and tighten shoes against 
frame. Install and tighten eight pole shoe screws with pole shoe screwdriver. Wind- 
ing with stud soldered to lead must be so placed that stud can be inserted through 
hole in frame. 

Insert stud on winding lead, with insulating washer and bushing, through 
“F” terminal hole in frame and secure with insulating washer, plain washer, lock 
washer and two nuts. Place stud with lead attached and insulating washer and 
bushing, through “A” terminal hole in frame and secure with insulating washer, 
plain washer, lock washer, and two nuts. 

ASSEMBLY OF COMMUTATOR END FRAME: Reinstall oiler and pipe 

plug in opposite ends of oil passage. 
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Assemble the insulated main brush assembly to main brush plate and insulated 
third brush assembly to third brush plate as follows: 

a. Slide spring on brush arm sleeve and hook in notch on arm. 

b. Push stud through side of brush holder into space sleeve, through 
brush arm, and into bushing in other side of holder. 

c. Place brush terminal bracket, space washer, and insulating washer on 
threaded end of stud. (The third brush assembly does not use the space 
washer.) 

d. Insert stud through proper hole in plate end place on stud, one small 
insulating bushing washer, followed by one insulating washer (2 hole — large), 
one space washer (2 hole — large), lock washer, and nut. Draw nut finger tight. 

e. Place small insulating bushing washer in the other brush mounting 
screw hole of the plate and swing brush terminal bracket, space washers and 
insulating washers into position. 

f. Line up holes in holder, plate, and washers. Insert and fasten screw with 
lockwasher. 

Assemble the grounded brush assembly to the main brush plate as follows: 

a. Slide spring on brush arm sleeve and hook in notch on arm. 

b. Push stud through side of brush holder into space sleeve, and brush 
arm into bushing in other side of holder. 

c. Place brush terminal bracket and two space washers on threaded end 
of stud. 

d. Insert stud through small hole, of a group of two holes, in brush plate. 

e. Place space washer, lock washer and nut on stud and draw finger tight. 

f. Swing brush terminal bracket into place so that holes align in 
bracket, washers, and brush plate. 

g. Secure with screw and lockwasher. 

Install ball bearing in end frame. 

Install the ball bearing retainer plate, including felt washer and its cup 
retainer, and gasket to the end frame with the five attaching screws and lock 
washers. 

Attach the main brush plate assembly to the end frame with two screws, lock 

washers, and plain washers. Attach the third brush plate to the main brush plate 

and end frame with the two hold down screws, lock washers and plain washers. 
(The upper hold down screw uses a spring washer instead of lock washer). 

Install brushes and attach pigtail leads to brush holders with one each screw 
and lock washer. 
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ASSEMBLY OF DRIVE END FRAME: 1. Install oiler and pipe plug in 

opposite ends of oil passage. 

2. Install ball bearing in drive end frame. It may be necessary to use an 
arbor press. 

3. Attach ball bearing retainer (which includes felt washer and felt washer 
cup retainer) and gasket to end frame with the five attaching screws and lock- 
washers. 

ASSEMBLY OF GENERATOR: 1. Place the correct collar on the armature 

shaft and slip drive end frame on shaft. It may be necessary to use an arbor press. 

2. Place the collar and pulley on the splined shaft, and with the armature in 
the soft jaws of a vise, secure in place with pulley nut and lockwasher. 

3. Attach field frame assembly to drive end frame with six attaching screws 
and lockwashers. 

4. Attach commutator end frame to field frame with six attaching screws and 
lockwashers. 

5. Connect leads to the insulated and third brush holders with one each screw 
and lockwasher. This connects the “A” terminal to the insulated main brush and 
the “F” terminal, through the field windings to the insulated third brush. 




JUMPER LEAO BRIDGING VOLTAGE 
REGULATOR CONTACT POINTS 



AMMETER VOLTMETER 



GENERATOR 






TESTING AND ADJUSTING OF GENERATOR: Mount generator on test 

stand, connect to test stand ammeter and voltmeter in accordance with the diagram. 
Connect the ammeter in the charging circuit at the regulator “AMM” terminal. 
Connect the voltmeter leads from the generator “A’’ terminal to ground, and 
bridge the voltage regulator contact points with a jumper lead. Operate generator 
at speed at which maximum output is obtained. If output exceeds 24-26 amperes 
with generator cold, immediately remove cover band, loosen third brush hold down 
screw in commutator end frame with off-set screwdriver and move third brush 
away from main brush to obtain 24-26 amperes. Generator at specified voltage 
must be checked, since the output varies with the voltage. If specified voltage 
cannot be attained 1 4 ohm variable resistance of sufficient current carrying 
capacity should be inserted into the charging circuit and resistance cut in until 
the specified voltage is attained. Operate until generator reaches operating 
temperature (about 30 minutes). At operating temperature, the generator should 
produce 18 amperes at 13 volts, at 3000 r.p.m. (read speed if an indicator is 
available). Adjust by moving the third brush toward the main brush to increase 
output, or move third brush away from main brush to lower output. After adjust- 
ment is complete, tighten the hold down screw and replace cover band. Avoid twisting 
off hold down screw through excessive tightening. 
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GENERATOR REGULATOR 

The generator regulator can be disassembled, serviced, and re- 
assembled as outlined in the following instructions. 



UPPER CONTACT SCREW 



LOCK NUT 
CONTACT POINTS 
ARMATURE 



SCREWS (A) 



ARMATURE 
SPRING 
LOCK SCREW 



ECCENTRIC 

SCREW 



FIBRE INSULATOR 

ARMATURE 

ARMATURE STOP 

CONTACT POINT 
OPENING 

AIR GAP 

LOWER CONTACT 
BRACKET 

SCREWS (A) 



DRAWING 
OF REGULATOR 




VOLTAGE REGULATOR 



LOCK SCREW 



CUT-OUT RELAY 
ECCENTRIC SCREW 
ARMATURE SPRING 



Disassembling Generator Regulator 

DISASSEMBLY INTO MAIN SUB-ASSEMBLIES : 1. Remove cover by 

unscrewing the two cover locking nuts. 

2. Remove the screw and lockwasher holding the resistance unit and voltage 
regulator series winding lead (enclosed in yellow insulation) to base. 

3. Remove the screw and lockwasher holding the cut-out relay shunt winding 
lead (enclosed in yellow insulation) and voltage regulator main winding lead 
(enclosed in red insulation) to the grounded terminal on the base. 

4. Di&onnect heavy relay and regulator leads by removing in order named, 
lead clamping screw, lockwasher and flat washer and then unsoldering the two 
leads. 

5. Remove voltage regulator from fibre mounting plate by removing nut and 
lockwasher from stud on under side of plate. 

6. Remove cut-out relay from fibre mounting plate by removing nut and lock- 
washer from stud on under side of plate. 

7. Disconnect lead from resistance assembly by removing nut and lockwasher. 

DISASSEMBLY OF VOLTAGE REGULATOR: 1. Remove voltage regulator 

spiral armature spring by holding it with pliers and unsoldering from armature. 
Avoid crushing spring with pliers. 

2. Disconnect lead from contact bracket assembly by removing nut and lock- 
washer. 

3. Remove contact bracket assembly by removing four screws, four lock 
washers and four flat washers. 

4. Disassemble contact bracket assembly by first removing contact screw, 
locking nut and lockwasher. This operation may be performed at any time that 
the contact screw requires cleaning or replacement. Extreme care must be used 
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during this operation to avoid bending the contact screw supporting spring. This 
flat spring raises up off the fibre bracket when the contact points come together 
to provide a wiping action between the points. Distorting the spring may cause 
severe damage to the regulator and generator as well as other electrical equipment. 
The correct procedure for removing the contact screw is as follows: Place wrench 
on locking nut. Place screwdriver in contact screw slot. Hold contact screw station- 
ary with screwdriver. Loosen locking nut with wrench. The contact screw, locking 
nut and lockwasher may now be removed with the fingers. Remove contact terminal 
screw, nut and two lockwashers. 

5. Remove armature by removing two screws (one serving as an insulated 
bumper to protect the unit when removing or installing the cover), lockwashers, 
and flat washers. 

6. Remove contact bracket support by removing the remaining two screws 
and lockwashers. These two screws and lockwashers, together with the two original 
armature mounting screws, lockwashers, and flat washers on the opposite side of 
the frame, hold the contact bracket support in place. 

7. Remove winding assembly from frame by removing nut. 

8. The three-fourths turn of heavy wire which is the series coil may be bent 
back slightly to permit removal of the winding assembly from the frame. It need 
not be unsoldered from the frame. 

9. If it should ever become necessary, the adjustment locking screw, lock- 
washer, and flat washer may be removed from the frame. 

DISASSEMBLE CUT-OUT RELAY: 1. Remove cut-out relay armature 

spiral spring by holding with pliers and unsoldering from armature. Avoid crushing 
spring with pliers. 

2. Remove contact bracket by removing two screws (one of the insulated 
bumper type), lockwashers, and flat washers. Unsolder end of series winding from 
bracket. 

3. Remove armature by removing two screws and lockwashers. 

4. The armature stop bracket may now be lifted out. 

5. Remove winding assembly from frame by removing nut. 

6. The winding assembly may be further disassembled by removing the fibre 
insulator from the serrations on the winding core, and then removing the heavy 
series winding. 

7. If it should ever become necessary, the adjustment locking screw, lockwasher, 
and flat washer may be removed from the frame. 

Generator Regulator Inspection 

GENERAL: After disassembly, all parts should be examined, cleaned as 

necessary, and defective parts repaired or replaced. Particular attention should be 
given insulators; any found cracked, burned, or otherwise damaged should be re- 
placed. Details of inspection of the parts are given below. 

WINDING ASSEMBLIES: Winding assemblies should be handled with care, 
since they contain very fine wire which could be broken by rough treatment. The 
leads must not be twisted or pulled for the same reason. Make sure that the lead 
clips are well soldered to the leads and that the insulating tape on the outside 
of the windings is in place. 

ARMATURES: The cut-out relay armature and voltage regulator armature 

have contact points which should be examined for roughness and pits. Contact 
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points which are pitted, excessively rough, burned, or dirty, may be cleaned with 
a clean, fine-cut contact file or on a fine emery wheel or stone. Do not remove 
more contact material than is absolutely necessary. Make sure all traces of emery 
or filings are removed from the point surfaces. Do not use emery cloth or sand- 
paper, since particles of emery or sand may embed and cause point burning. Do 
not touch point surfaces or get any grease or oil on them after cleaning, since traces 
of oil or grease will cause the points to burn in operation. Care must be taken in 
handling the armatures, since they have a flat armature spring which must not be 
bent or distorted. Damaging the flat spring will cause defective operation of the 
unit after assembly. 

Contact Screw: The contact screw of the voltage regulator has a contact point 
which should be examined for roughness or pits. It should be cleaned as outlined 
under Armatures in the preceding paragraph. 

CONTACT SUPPORT BRACKET: The flat spring on the contact bracket 

of the voltage regulator must not be distorted and must have sufficient tension 
to rest firmly against fibre at free end. This provides a wiping action between 
the points in operation. Replace if defective. 

Assembling Generator Regulator 

ASSEMBLY OF CUT-OUT RELAY: 1. Place relay series winding over 

winding assembly and secure by pressing on fibre insulator. The straight lead on 
the series winding should be next to the fibre insulator and almost in line with two 
leads passing through fibre washer at opposite end of winding. 

2. Install winding assembly into frame and secure with nut. With frame held 
upright so short side is toward operator, all leads should be to right of operator. 

3. Install adjustment locking screw, lockwasher and flatwasher into frame and 
tighten only loosely. 

4. Place the armature stop bracket in place. 

5. Install contact bracket with two screws, lockwashers and flat washers. Screws 
go through frame and fasten armature stop bracket in place. Solder heavy series 
lead and red insulation covered lead from the winding assembly to the contact bracket 
arm. 

6. Fasten armature with two screws and lockwashers to frame. Clips from 
leads which are riveted to armature contact points should fasten under lockwashers 
and screws to frame. Screws go through frame into armature stop bracket. Armature 
must be pushed down tight against frame so there is no air gap between frame 
and armature. Use care to avoid damaging armature flat spring. 

7. Put spiral spring in place, with pliers, hooking ends to armature and lower 
spring support. 

ASSEMBLY OF VOLTAGE REGULATOR: 1. Place winding assembly into 

frame and secure with nut. With frame held upright so short side is toward 
operator, the two leads attached to a single clip should be to right of operator. 

2. Install adjustment locking screw, lockwasher, and flat washer into frame and 
tighten only lightly. 

3. Put contact bracket support into place. 

4. Fasten armature to frame with two screws, lockwashers, and flat washers. 
Armature must be pushed down tight against frame so top  plate,  mak- 
ing nire  that  it  is  tight  enough  not  to  drop  out. 

3.  Place  tbe  gasket  in  pomtian  on  idie  top  phvte. 

4.  Flaoe  the  float  bearing  taradEet  in  podtioo  on  tiw  dowed  pin. 

5.  Install  llie  float  valve  seat  with  a  new  gasket  and  tighten 

securely. 

6.  Make  sure  the  float  valve  is  free  of  burrs  and  in  good  condition. 
Drop  it  into  place  and  seat  with  a  copper  pundu 

7.  Place  the  float  in  position  and  insert  the  bearing  pin.  Place 
the  float  stop  in  positim  and  assemble  lock  washer  and  nut  to  the 
bearing  pin.  , 

8.  Make  sure  the  float  and  valve  are  absolutely  free  and  tiiat  the 
float  contacts  the  head  of  the  valve,  holding  it  firmly  on  the  seat  in 
closed  positicm.  Otherwise  the  fuel  will  overflow  at  the  bottom  of  the 
pump. 

9.  Assemble  the  float  chamber  to  the  top  plate,  making  sure 
that  the  float  has  adequate  dem'ance  in  the  chamber. 
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10.  Assemble  the  float  chamber  with 
a  new  gasket  to  the  fuel  pump  h""wng 
and  bolt  securely  in  place. 

11.  Install  and  tighten  the  drain  pli^ 

12.  The  fay-peas  valve  spring  tnust 

exert  enough  pressure  to  insure  a  supply 
of  fuel  to  the  float  chamber,  but  if  it  is 
too  strong,  the  fuel  will  overflow  at  the 
main  boushig.  AssemUe  tiie  fay-pass  valve, 
siHTing  and  retainer. 


Governor  Unit 

DISASSEMBLY:  1.  Remove  the  hex  nut  and  lockwasher  from 
the  drive  gear  end  of  the  main  shaft,  and  remove  the  drive  gear  with  a 
suitable  pijdler. 

2.  Remove  tbe  tbret  cap  aa«w»  and  lodcwadi«rs  iha^  bold  the 
governor  houring  to  tbe  main  housing,  and  take  off  the  governor  housmg. 

3.  Using  an  end  wrench,  disconnect  the  small  ball  joint  screw 
from  the  governor  control  rod. 

4.  Remove  Ae  governor  weifhts  by  first  tapping  the  wei^it  {mub 

far  enough  to  one  side  to  permit  grinding  or  filing  off  the  riveted  heads. 
Drive  the  pins  out,  takii^  care  not  to  damage  the  small  ball  bearings 
in  the  weights. 

5.  Pull  the  fovnuor  yoke  frma  the  main  shaft 

6.  Remove  the  governor  collar  and  rod  assembly,  the  qning 
assembly  and  the  ball  bearing  shield  from  the  main  shaft 

7.  Remove  the  four  capscrews  from  the  governor  bait  bearing 
shield.  Tap  the  governor  and  main  shaft  out  of  the  main  housing. 

8.  Inspect  the  governor  yoke  bushing  in  the  governor  housing. 
The  inside  diameter  should  be  1.626"  to  1.627".  If  it  is  worn  oversize, 
or  aeored.  Hie  buditng  must  be  rieplaced  and  tiie  new  one  reamed  to 
1.626". 

9.  Clean  the  oil  hole  in  the  governor  housing  that  leads  to  the 
yoke  biishing, 

10.  Remove  the  snap  ring  that  holds  the  governor  sleeve  coDar 
and  the  thrust  washer,  and  remove  the  sleeve  collar  and  tiiruat  washer 
from  the  spring  assembly. 

11.  The  govemOT  spring  can  be  removed  by  compreastng  the 
spring  and  taking  out  tiie  split  lock  ring  in  the  governor  sleeve. 

r *        '-jp  FV^^^BM      12.   Hold  the  main  shaft  in  a  vise  with 
f  '  ^^^^■n  copper  jaws  so  the  keyways  of  the  shaft 
'      ^Pl^  I      *°      ^       remove  the  kefa  widi 
uiitMG  GOVrtNOK  AoKE  side  cutters  or  with  a  chisel. 

Ir — "iii^B         I     13.  Remove  the  snap  ring  from  the 
e  ^  1  main  shaft. 

14.   Pull  tbe  flovenior  sleeve  tube 
from  tiw  shaft 
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15.  Ritnove  tlM  lock  ring  and  pcMt.tlie  cim  haSH  bwrifig  from 
the  shaft. 

16.  Inspect  the  fuel  pump  cam.  If  it  is  worn  or  rippled  it  will  be 
necessary  to  replace  the  cam.  Place  the  main  shaft  in  an  arbor  press 
with  tiiii  dfartribiilor  drive  fear  tMtIa  rwting  on  copper  psfalk^  or  on 
«  pieoe  of  hard  wood.  Press  ^  cam  inm  tiie  main  dwft 


fAnin  HwslfiQ 

DISASSEMBLY  AND  SERVICE:  1.  Use  a  small  wrench  to 
disconnect  the  ball  joint  on  th^  short  vertical  lever  link  from  the 

vertical  lever. 

to  loosen  the  capscrcw  whidi  holds  tiia  phtDga'  lever  dutft  and  plunger 
lever  pin  in  place. 

3.  Using  a  small  punch,  indent  one  expansion  plug  and  then  drive 
tiirough  the  expansion  plug  on  the  opposite  end  of  the  plunger  lever 
dtaft  until  "die  first  expansion  plug  falls  out.  Drive  the  shaft  from  the 
omx>site  end,  being  careful  not  to  damage  the  bushings. 

4.  Lift  the  vertical  lever  assembly  from  the  housing. 

5.  Remove  the  vertical  lever  spring  and  the  capscrew  in  the 
plunger  lever. 

Wrnnati:  Place  ih»  part*  on  dean  paper  or  ittoA  oiity. 

6.  Push  the  pin  from  the  plunger  lever,  making  sure  not  to  lose  any 
of  the  56  needle  bearings  in  which  it  is  mounted.  If  the  plunger  lever  is 
placed  on  a  IVt"  socket  during  this  operation,  the  socket  will  catch  the 
needle  bearings. 

7.  Use  a  small  punch  and  a  socket  to  drive  the  pin  from  the 
vertical  lever,  roller,  making  sure  not  to  loae  any  ot  the  22  needle 
bearings. 

Wmrami:  JKeep  these  iontf  needle  beatinia  aeparate  Aom  ihb  56 
iemovedf  ttooA  thts  pSxo^^tir  twtr  pixu 

8.1niq)ect  the  vertical  lever,  pin,  roller  and  roller  pin.  If  they 
are  worn,  replace  them.  If  parts  are  worn  or  pitted,  poor  governor  action 
will  result 

9.  It  is  ahnq^  best  to  replace  the  needle  bearingi  if  the  pins 

and  lever  are  found  to  be  corrugated  or  pitted. 

10.  Spread  a  clean  cloth  on  the  work  bench  and  on  it  place  the 
parts  of  the  vertical  lever  to  be  assembled. 
Place  ^e  roller  on  the  index  finger  and 
put  a  piece  of  W  rod,  7/16"  long,  in 
the  hole.  Fill  the  hole  with  22  long 
needle  bearii^s. 

11.  Place  the  roller  pin  through  cme 
pin  hole  in  the  vertical  lever  until  it  is 
flush  on  tiie  inside.  Insnt  the  roller  with 
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tiM  plug  and  .netdto  b— rinii  in  pcwHion 

and  push  the  roller  pin  throu^  fba  mllf 
This  will  cause  the  small  plug  to  iall 
out  en  lh»  oppotiti  iid«, 

12.  Lode  tiif  pin  in  porition  by  rivet- 
ing the  copper  rivet  into  the  grooves  on 
both  sides  of  the  vertical  lever,  and  file 
flush  with  the  sides  of  the  vertical  lever. 

13.  When  assembling  the  plunger  lever  pin,  use  a  piece  of 
imnde  diamcftBr  copper  tufbing  ^ritb  n  iloA  to  fwseivo  dM  nMdfe  bosrinipk 

Place  the  plunger  lever  between  tike  nnns  of  the  vertical  lever  in  positkm. 

Caution:  The  vertical  lever  must  be  assembled  to  the  plunger 
lever  ao  the  Hat  side  will  be  next  to  the  ball  joint  link  to  insure  the 
roOm  of  the  vmeticti  Imwr  fak  wiagini  properly  in  tiie  cam  rodber 
radim- 

14.  Tap  the  plunger  lever  pin  Hiffflllll  tilt  iractical  lever  and 
plunger  lever,  leaving  the  needle  bearing  race  open  on  one  side.  Place 
the  slotted  tubing  over  the  pin  and  insert  28  short  needle  bearings. 
Tap  the  phjnger  leva*  AaSt  tfaraugfi  far  mtonifk  to  allow  the  opporite 
bearing  race  to  be  filled  with  the  same  number  of  needle  bearings. 
Tap  the  plunger  into  position  and  turn  the  groove  in  the  pin  to  match 
the  cap  screw  hole  in  the  plunger  lever.  Run  the  cap  screw  down 
looeefy  to  hold  the  pin  in  place. 

15.  Inspect  the  plunger  lever  shaft 
bushing  in  the  main  housing  for  wear.  If 
worn,  Replace  in  proper  position  to  index 
wMi  tiie  oil  fafliM  in  iSb»  boudng.  Ream 
to  .750". 

16.  Lay  the  vertical  lever  aside  until 
ready  to  install  in  the  main  hoiuing 

later. 

17.  Remove  the  cam  rocker  lever  from 
tfw  faowingi 

18.  IfouBt  tfaa  lever  firmly  in  a  viae 

between  copper  jaws. 

19.  Remove  the  rivet  pin  with  a  small 
punch. 

20.  Ueingaamallbrasirodaaacbiver, 

remove  the  roller  pin. 

Caution:  It  will  not  be  necessary  to 
remove  the  stop  pina  aa  they  never  en- 
countef  wear.  Raioofnil  oi  titaaa  pasa  wUt 
result  in  serioua  damaga  to  Ika  pomp 
and  the  engine. 
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21.  InspMt  the  cam  rocker  lever  for 
wear  on  the  ground  radius  where  the 
roller  operates.  If  the  lever  is  rough,  it 
will  cmm  bad  governor  action  and  tiiara- 
fora  nuvk  be  rq^aoed. 

22.  Inspect  the  roller  |Mn  for  wear 
and  replace  if  worn. 

23.  Inspect  the  roller  and  replace  it, 
if  worn. 

24.  Start  tiie  roltor  pin  into  tite  lever,  making  ture  the  oU  bole  in 

the  pin  is  open. 

25.  Assemble  the  roller  in  place  and  tap  the  pin  through  the 
roller,  indexing  the  lubricating  hole  in  the  pin  with  tiie  bole  in  tbe 
lefver. 

26.  Peen  the  roller  pin  rivet  in  place. 

27.  Make  sure  the  roller  is  free  and  has  .006"-.008"  end  thrust 
to  allow  it  to  turn  freely  under  tension.  If  the  roller  should  sticlc  it 
would  eaoie  aaoeMive  wrar  and  hoMy  govanor  action. 

28.  Inqiect  the  cam  rodEW  lever  budmigi  in  Ibe  main  housing 
and  in  the  No.  1  gear  pump  body.  Replace  if  worn.  When  replacing 
tbe  main  housing  bushings,  be  sure  the  oil  hole  is  lined  up  properly 
for  labricatian.  Ream  to  .8125'  witii  a  bottom  reamer.  Ream  tile 
budiingi  in  the  Na  1  gear  pump  boc^  to  .625'  witii  a  bottom  reamer. 

29.  Drive  out  the  rivet  from  the  fuel  control  lever  tiiat  locates  it 

in  place  on  the  serrated  shaft. 

30.  Loosen  the  capscrew  and  tap  the  fuel  control  lever  from  the 
eocentric  diaft. 

31.  Remove  tiie  cotter  pin  from  the  collar  with  a  pair  of  diagonal 
cuttert  and  remove  tiie  cellar  mdbile  working  from  inside  the  main 

housing. 

32.  Turn  the  eccentric  shaft  until  the  governor  lever  can  be  lifted 
froin  tbe  eccentric  ihaft. 

33.  Lift  the  eccentric  shaft  from  the  boucing. 

34.  Inspect  the  eccentric  shaft  bushing  in  the  main  housing.  Re- 
place if  worn  and  ream  to  .5625".  Remove  the  burrs  around  the  top 
and  botfeom  «edgee  witii  a  watmper, 

35.  Inspect  the  governor  lever  bushing  for  fve».  If  worn,  replace 
it  and  ream  to  .500". 

3&  Inspect  tiw  ball  joints  in  tiie  vertical  lew  fink  and  in  tiie 
governor  lever  link  for  wear.  Replace  them  if  they  are  worn  or  pitted 
to  prevent  bad  governor  action. 

37.  Inspect  the  eccentric  shaft  for  wear.  If  worn  out  of  round 
replace  with  a  naw  ibaft 

ASSEBIBLY  AND  ADJUSTMENTS:  1.  InstaU  tiie  eccentric 
shafti 
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2.  Inst&U  the  governor  lever  —  as- 
sembled with  the  vertical  lever  link  and 
the  governor  lever  link — ^to  the  eccentric 
iheft. 

3.  Aaienibl«  the  oolkr  over  the  gov- 
ernor lever  and  insert  a  new  cotter  pin. 
Make  sure  that  there  is  no  more  than 
J0O2*  thrust  on  tfa«  governor  levw  when 
Uka  aammViy  it  oompleted,  and  that  the 
governor  lever  worla  freely  on  the  ec- 
centric shaft. 

4.  Install  the  cam  rocker  lever  as- 
■etnbljr  ia  tiw  hoiuiiig. 

5.  Assemble  .the  gear  pretiufc  pump 
assembly  to  the  main  housing  to  make 
the  test  for  the  cam  rocker  lever  assembly. 
Be  tuM  to  UM  'tile  proper  gasket  belweeii 
the  main  housing  and  the  gear  pump 
housing.  Bolt  the  gear  pump  in  position 
to  the  body. 

6.  Chedr  liie  cam  rodcer  lever  to  see 
that  it  rocks  freely  and  that  it  has  at 
least  .006"  end  thrust.  If  the  lever  does 
not  rock  freely,  it  will  affect  the  fori 
pump  delivery.  Scrape  the  budiings 
slightly,  if  necessary. 

7.  Remove  the  gear  pump  assembly. 

8.  Place  the  vertical  lever  in  petition  in  the  housing.  Insert  the 
plunger  lever  shaft 

9i  Be  careful  to  properly  index  the  oil  holes  on  the  fthmfer  lever 
shaft  and  bushings. 

10.  It  is  necessary  that  the  vertical  lever  and  roller  be  spaced 
ia  the  center  of  the  cam  rocker  lever  race  for  the  proper  workinc 
position.  To  space  the  vertical  lever  it  may  be  necessary  to  shift  tiie 
plunger  lever  shaft  bushings. 

Caution:  Be  sure  the  needle  bearings  have  not  been  shitted. 

ll.Tli^iten  the  lode  Mrew  with  a 
socket  wrench.  Test  the  action  of  the 
plunger  lever.  It  should  have  a  side  thrust 
of  .001". 

12.  Imert  new  ocpen^oo  plugs  on  eadi 
end  of  the  plunger  lever  shaft.  Use  a 
large,  flat  end  punch  to  wedge  the  plugs 
in  place.  A  good  sealing  compound  Should 
be  used  on  the  edges  of  the  eaipanaon 
plugs. 
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13.  Check  the  potition  of  the  vertical 

lever  and  the  roller  in  the  cam  rocker  lever 
race  to  see  that  it  has  not  shifted  while  in- 
serting the  expansion  plugs.  Check  to  see  that 
the  jriungnr  lever  end  vertical  lever  work 
freely. 

14.  Place  ^e  vertical  lever  i^iriiig  in 
position. 

15.  Assemble  the  vertical  lever  link  with 
a  new  lock  washer  to  the  vertical  lever. 

Governor  Unit 

ASSEMBLY:  1.  Inspect  the  ball  bear- 
ing on  the  gear  pump  end  of  the  main  shaft 
for  wear  or  "shake"  and  replace  if  it  is  worn. 

2.  Inspect  tbe  gear  pump  drive  pin.  If  it  it  worn  at  all,  re- 
place by  driving  the  old  pin  out  and,  while  ins^ng  the  new  one, 
line  it  up  in  place  and  test  with  a  gear  pump  drive  shaft  before 
peening  the  ends  of  the  pin  to  tighten.  Clean  the  shaft  of  any  burrs 
or  scored  marks. 

Caution:  This  pin  must  fit  treely  in  the  ^ear  pump  drive  shaft 
aht  fo  inaure  proper  alignment  and  prevent  scoring  in  the  gear  pump. 

3.  Lubricate  the  shaft  with  heavy  oil 
where  the  cam  fits  the  shaft.  Be  sure  the 
key  is  m  place  for  the  cam.  Start  the  cam, 
with  the  distributor  drive  gear  toward  the 
gear  pump  end  of  the  shaft,  over  the  drive 
gear  end  of  the  shaft. 

4.  Line  up  the  key  way  and  key  and  press 
the  shaft  into  the  oun  and  gear  all  the  way 
to  the  stop. 

5.  Inspect  the  large  ball  bearing  for  wear 

and,  if  worn,  replace  with  a  new  one.  Press 
the  bearing  into  place  with  the  sealed  side 
next  to  the  cam.  Lock  in  place  with  the  lock 
ring. ' 

6.  Assemble  the  governor  sleeve  tube  to 
^main  diaft  AssemUe  tiie  lock  rti^  to  the 
shaft.  Insert  a  new  k^  in  the  slot  of  the  main 
shaft 
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7.  Before  MMmbling  the  maximum  speed 
spring  to  the  governor  sleeve,  it  is  very  impor- 
tant to  have  the  proper  matched  -weight  and 
spring  eontbiiuitioiM.  Ahrasrs  keep  the 
spring  end  wei|^t  oomfatnetiona  togetlier,  also 
the  spacer  gaskets,  when  used. 

8.  Assemble  tfw  nuoxsnun  speed  qiring 

to  the  yoke  sleeve.  Assemble  the  spring  sleeve 
to  the  yoke  sleeve  making  sure  it  will  work 
freely  on  the  shaft  Comprees  tiie  maximum 
speed  spring  in  an  arbor  press  and  assemble 
tiie  k>ck  rings. 

9.  Assemble  tiie  oootcol  rod  and  sleeve 

collar  to  the  yoke  sleeve  and  plaice  the  thrust 
washer  in  position.  Secure  the  assembly  with 
the  lock  ring. 


10.  Check  the  governor  control  rod  bushing  for  wear  by  inserting 
the  governor  control  rod  in  the  bushing.  If  any  "shake"  is  apparent 
it  must  be  replaced  and  Bne  reamed  to  JfiZS". 

11.  Assemble  the  govenior  shaft  to  the  main  housing. 


12.  Lubricate  all  parts  with  clean  oil  and  assemble  the  governor 
sleeve  unit  over  the  tube  on  the  main  shaft  The  governor  sleeve  and 
control  rod  must  work  freely  on  the  shaft  and  in  the  h^^f*g  or 
poor  governor  action  will  result 


Caution:  Always  have  the  gear  pump 
assembled  to  the  main  housing  when  making 
this  check. 

13.  Inspect  the  governor  weight  bushings 
in  the  governor  yoke.  Wear  in  these  bushings 
can  be  diedked  with  a  new  weii^  pin.  If 
worn,  replace  and  ream  to  .256". 

14.  Place  the  torque  spring  in  the  gov- 
ernor 3^^)^  witii  the  proo^  of  the  spring 
toward  the  open  end  of  the  governor  yoke  and 
the  idling  qiring  in  place  over  the  torque 

spring. 


15.  Remove  the  main  shaft  and 
assembly  from  the  main  housing. 
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16.  Assemble  the  governor  yoke  over  the  key  on  the  main  shaft 

and  press  the  yoke  over  the  shaft  in  place. 

17.  Inspect  the  working  radius  on  the  governor  weights  for  wear. 
If  flattened  or  worn,  replace  with  new  weights  having  the  same  number 
a*  stamped  on  the  old  weii^its.  This  asnifee  tba  same  govmned  apti&i. 
Inspect  the  ball  bearings  in  the  weights.  If  they  are  pitted  or  woni  install 
new  bearings  with  the  shielded  side  out 

18.  Attach  the  weight  assemblies  to  the  governor  yoke  with  new 
weight  pins.  When  the  weights  are  properly  assembled  the  working 
radius  must  not  ride  on  the  governor  sleeve,  and  the  turning  fins  must 
1w  Iree  in  the  alot  m  the  gomaor  slMve.  Peen  each  end  of  Hie  goverMr 
weii^  piss. 

Rnol  AssamMy-  aiicI  Adfvrtmmls 

1.  Using  a  new  .003'*  ffiOa/t,  histell  tiie  midn  shaft  with  1^  gov- 
ernor assembly  in  place  on  the  main  housing  and  secure  the  ball 
bearing  shield  with  cap  screws  and  lockwashers. 

2.  Assemble  the  link  to  the  governor 
control  rod. 

3.  While  pushing  down  on  the  top  of  the 
eccentric  shaft  with  a  screw  driver  from  inside 

the  main  housing,  assemble  the  control  lever 
to  the  eccentric  shaft  in  stop  position. 

4.  Turn  the  stop  screw  in,  to  the  stop 
on  the  housing,  and  lock  it  in  place  with  the 
jam  nut 

5.  If  a  new  control  lever  or  eccratric 

is  being  used  it  will  be  necessary  to  driU  a  new 
pin  hole  in  the  lever  and  shaft. 

6.  To  set  the  maximum  fuel  setting  stop 
and  avoid  any  stress  on  the  gofenior  and  fuel 
OMrtrol  medumiaai,  proceed  as  follows: 

a.  Use  a  small  wooden  wedge  mtdst 
the  governor  weights  and  compress  the 

idling  spring. 

b.  Open  the  hand  control  to  the  max- 
imum fuel  ddivery  position  and  turn  Ihe 
adjusting  screw  m  to  tiie  stop  on  the 
bousing. 

c.  Give  the  screw  one  and  one-half 
more  complete  turns  from  this  point  and 
lock  m  place  witib  the  jam'nut 
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7.  Aiwiiiibte  the  governor  hcniiiiig  to  ^ 

main  housing,  using  a  new  gasket  in  proper 
position,  and  lecure  with  lockwashera  and  cap 

screws. 

8.  Guide  the  drive  gear  over  the  key  on 
the  main  shaft,  and  pren  against  the  end  of 
the  main  shaft  m^iile  raatiag  the  drive  eear 
on  tbe  arbor  pron  plato* 

9.  Assemble  the  gear  pressure  pump  to 
the  main  housini^  making  sure  that  the  right 

gasket  is  used. 

10.  Assemble  the  cam  rocker  lever  spring, 

gasket  and  spring  retainer. 

11.  Set  the  timing  mark  on  the  drive  gear 
to  match  the  timing  mark  on  the  governor 
housing. 

12.  Set  the  timii^c  mark  in  the  distributor 
housing  to  line  up  with  the  inqwcHon  hole. 

13.  Install  the  metering  plunger  link, 
qxring  and  metering  phugiBr  in  j^aca  on  fbe 
lounger  levar. 

14.  Place  a  gaslsat  of  the  prapar  thlckneai 

on  top  of  the  fuel  pump  main  housing.  Assem- 
ble the  distributor  housing  to  the  main  hous- 
ing while  carefully  guiding  the  metering  plun- 
ger into  position  in  the  plunger  barrel  IhAeA 
the  gears  by  turning  the  drive  shaft 

15.  The  thickness  of  the  gasket  between 
the  distributor  housing  and  the  main  housing 
determines  the  gear  lash  of  the  distributor 
drive  gear.  The  disbibutor  drive  gear  lash 
should  be  .004".  This  can  be  checked  by  rock- 
ing the  main  shaft  gear  by  hand.  Turn  the 
distributor  gear  one  complete  rotation,  check- 
ing at  various  positions. 

16.  Connect  the  fuel  line  from  the  distribu- 
tor to  tbe  emafgenfey  contitd  valve. 

17.  Install  the  fuel  lines  from  the  genr 
pump  and  the  main  fuel  inlet  to  the  priming 

pump. 
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REPAIR  OF  ELECTRICAL  EQUIPMENT 

GENERATOR 

Tbe  gmeiwtor  can  be  ditawembled,  ■etvicwd  and  recNNembled  at 
outfiaed  in  the  following  instructions. 


Disassembling  Generator 

DISASSEMBLY  INTO  MAIN  SUB-ASSEMBLIES:  Looun  cover  band  screw 
md  nBHiw  cow  ImhiiIi  NDto  nlctioDriilp  tti  iMids  Mid  bnidiM. 

Diwoimect  leads  to  the  insulated  and  third  brush  holders  by  removing  one 
Midi  tcrmr  and  lockw«ah«r.  Tbii  diieooMCta  laad  from  "A"  tenmnal  ttud  and  Uad 
ban  field  wiadiag. 

Rmbov*  eomuiiMm'  Mid  fratne  hf  wwiio»im  attediinc  ttnm  mi  lode- 
waabarfl  Mid  iMmIiIhl  commutator  end  frame  from  field  frame.  It  may  be  necessary 
to  loQW  tlM  Mad  frame  with  a  toft  hammer.  The  collar  it  pressed  on  the 
muattam  di«ft  Mid  naod  aol  be  tmamtd  unleM  to  leplece. 

DMadi  field  frame  from  drive  end  frame  by  wmofiag  rfs  attThing  ■ciewn 
and  lockwashers.    Use  soft  hammer  to  loosen. 

Remove  pulley  nut  and  lockwasher  by  placing  armature  in  soft  jaws  of  vise. 

WMh  tha  arinatiifa  ctill  la  «rft  Jaw*  of  yim,  vm  poUar  to  laniovo  pulley 

from  splined  armature  shaft. 

Ramova  diiva  and  frama  from  armature.  While  it  aonnally  tlqie  off  faiily 
aaay>  it  may  Ihkw  to  be  piVHad  off  in  an  arbor  preM^  Ranove  two  eaUan, 
ooa  from  each  aide  of  drive  and  fhuae.  (These  coUan  are  diUtmA  and  ■hoold 

be  marked  in  some  way  for  correct  reassembly.) 

DISASSEMBLY  OF  DRIVE  END  FRAME:  Detach  bearing  retainer  plate 
Mid  larint  by  raoiovlac  five  weimn  mad  ledhnalian.  Tbe  fait  waeiiar  and  hit 
IImKiI'  lataliiei  are  staked  in  place  on  the  bearing  retainer. 

RaaMwe  ball  bearing  from  and  frame.  While  this  may  nonnally  be  dona  with 
a  fbw  H|^ht  taps,  it  aiay  have  to  be  pfeaead  out  In  an  aiboi  pieM.  A  felt  wadier 

and  felt  washer  retainer  are  staked  in  place  in  the  drive  end  frame  on  the  pulley 
aide  of  the  bearing  which  serves  with  the  other  felt  washer  to  seal  the  bearing  and 

00  miMji. 

Kaiaove  oiler  and  pipe  plvg  hom  opposite  aods  of  oil  paMaga,  Wadi  out 
pewaga  and  oiler  and  dry  with  compraMad  air. 
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DISASSEMBLY  OF  COMMUTATOR  END  FRAME:  Remove  two  round 
head  screws,  lockwashers,  and  plain  washers  holding  the  main  brush  plate  to  the 
commutator  end  frame.  The  two  hold  down  screws,  lockwashers  and  plain  washer 
should  be'  detached.  This  entirely  frees  the  third  brush  plate  and  main  brush 
plate  from  the  commutator  end  frame. 

Remove  the  five  screws  and  lockwashers  which  hold  the  ball  bearing  retainer 
plate  and  gasket  in  place.  The  felt  washer  and  felt  washer  retainer  are  staked  in 
place  in  the  ball  bearing  retainer  plate. 

Remove  ball  bearing  from  end  frame.  It  may  be  necessary  to  use  a  bearing 
puller. 

Disassemble  the  brush  assemblies  as  follows:  Remove  one  each  pigtail  lead 
holding  screw  and  lockwasher  from  each  brush  holder  and  lift  out  brushes.  Detach 
from  each  brush  holder  assembly  one  each  round  head  screw  and  lockwasher, 
brush  holder  stud,  nut,  and  lockwasher.  This  completely  dismantles  the  brush 
rigging.  The  brush  holder  side  of  plate  should  be  identified  for  correct  reassembly. 

Remove  oiler  and  pipe  plug  from  opposite  ends  of  oil  passage.  Wash  out 
passage  and  oiler  and  dry  with  compressed  air. 

DISASSEMBLY  OF  FIELD  FRAME:  Detach  terminal  studs  by  removing 
from  each  terminal  stud  two  each  nuts  and  one  each  lockwasher,  plain  washer,  and 
insulation  washer.  The  "A"  terminal  stud  may  be  removed  from  frame,  together 
with  insulating  bushing  and  washer,  and  main  brush  lead.  The  "F"  terminal  Mud 
is  soldered  to  the  field  winding  lead. 

Remove  field  windings  by  removing  eight  pole  shoe  screws  (pole  shoe  screw- 
driver), pole  shoes,  and  windings.  Stud  and  clip  on  field  winding  leads  may  be 
unsoldered  and  replaced,  if  required.  Be  careful  in  handling  field  windings  to 
avoid  damaging  leads  or  insulation. 


GENERAL:  After  disassembly,  all  parts  should  be  cleaned,  examined,  and 
defective  parts  replaced.  The  procedure  of  cleaning  and  inspecting  parts  is  given 
in  following  paragraphs. 

ARMATURE:  Do  not  clean  the  armature  by  a  degreasing  method,  since 
this  would  damage  the  insulation  and  might  ruin  the  armature.  Wipe  with  a  clean 
cloth  slightly  dampened  with  carbon  tetrachloride  or  similar  solvent.  If  commu- 
tator is  rough,  out  of  round,  worn,  has  high  mica,  filled  slots,  or  is  burned,  it 
must  be  turned  down  in  a  lathe  and  the  mica  undercut.  Make  cut  no  deeper 
than  necessary.  Minimum  diameter  of  commutator  should  be  2.80  inch.  If  it  is 
necessary  to  turn  the  commutator  below  this  diameter,  discard  the  armature. 
Undercut  mica  1  32  inch.  Armature  may  be  checked  for  open,  grounded,  or  short 
circuits  as  follows: 

1.  Ground — Check  with  test  lamp  and  test  points  from  the  commutator  to 
the  armature  shaft  or  lamination.  If  the  lamp  lights,  indicating  a  ground,  and 
if  the  ground  is  not  readily  apparent  and  repairable,  the  armature  must  be  replaced. 

2.  Open — Some  bars  badly  burned,  with  other  bars  fairly  dean,  indicates  an 
open  circuited  armature.  The  open  will  usually  be  found  at  the  commutator 
riser  bars  and  is  often  a  result  of  generator  overload — the  consequence  of  an 
excessively  high  generator  output  resulting  from  a  too  advanced  third  bruah 
adjustment.  If  the  bars  are  not  too  badly  burned,  the  armature  may  sometimes 
be  saved  by  resoldering  the  leads  in  the  riser  bars  with  rosin  flux,  turning  the 
commutator  down  and  undercutting  the  mica.  Make  sure  the  third  brush  i« 
adjusted  according  to  specifications. 
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3.  Short — A  shorted  armature  may  be  detected  on  a  growler.  The  growler 
is  a  strong  electromagnet  connected  to  a  source  of  alternating  current.  When 
shorted  armature  is  placed  on  the  growler,  and  a  hacksaw  blade  held  above  the 
shorted  coils  in  the  armature,  the  blade  will  be  alternately  attracted  to  and  repelled 
from  the  armature,  causing  the  blade  to  buzz  against  the  armature.  Before  dis- 
carding an  armature  testing  shorted,  inspect  the  commutator  slots  carefully,  since 
copper  or  brush  dust  sometimes  collects  in  the  slots  and  shorts  adjacent  bars. 

FIELDS:  The  fields  should  not  be  cleansed  by  any  degreasing  method,  since 
this  would  damage  the  insulation  and  might  ruin  the  windings.  Clean  by  wiping 
with  a  clean,  dry  cloth.  Be  careful  in  handling  the  winding  assembly  to  avoid 
breaking  or  weakening  the  connecting  lead  between  the  windings.  Test  the  field 
current  draw  by  connecting  a  12-volt  battery  and  an  ammeter  in  series  with 
the  four  fields.  The  current  draw  should  be  1.39-1.47  amperes  at  12  volts.  Replace 
windings  if  they  do  not  meet  specifications.  The  field  insulation  should  be  in 
good  condition.  If  it  is  charred  or  worn  away  so  that  the  wire  is  exposed,  it  is 
sometimes  possible  to  rewrap  the  windings  with  insulating  tape  and  paint  them 
with  insulating  compound.  All  soldered  connections  should  be  made  with  rosin 
flux  solder.  If  the  terminal  stud  or  clip  is  damaged,  replace. 

BRUSHES:  If  the  main  brushes  are  worn  down  to  3^  inch  and  third  brush 
is  Va  inch  (original  length  1  3/32,  third  brush  1  inch),  replace.  Make  sure  that 
the  pigtail  leads  are  firmly  in  place  in  the  brushes  and  that  the  clip  is  properly 
soldered  to  the  lead.  New  brushes  may  be  seated  with  a  brush  seating  stone.  The 
brush  seating  stone  is  an  abrasive  material  which,  held  against  a  revolving  com- 
mutator, disintegrates,  carries  under  the  brushes,  and  seats  them  in  a  second  or  two. 

BRUSH  SPRINGS:  The  brush  springs  should  have  sufficient  tension  to 
provide  the  proper  pressure  between  the  brushes  and  commutator  after  the  unit  is 
assembled.  This  may  be  checked  by  assembling  the  brushes,  brush  springs,  and 
arms  to  the  commutator  end  frame,  placing  the  commutator  in  position  in  the  end 
frame  and  then  checking  with  a  spring  gauge  the  amount  of  pull  required  to  raise 
the  brush  arms  from  the  brushes.  Replace  springs  if  tension  is  not  correct. 

BEARINGS:    If  the  bearings  appear  to  roll  roughly,  or  sloppily,  replace  them. 

BRUSH  RINGS:    If  the  brush  rings,  brush  arm  studs,  brush  holders,  are 
damaged  (bent,  warped,  cracked,  insulation  burned,  etc.)  replace. 


ASSEMBLY  OF  FIELD  FRAME  ASSEMBLY:  Place  field  winding  assembly 
with  pole  shoes  in  field  frame.  Insert  pole  shoe  spreader  and  tighten  shoes  against 
frame.  Install  and  tighten  eight  pole  shoe  screws  with  pole  shoe  screwdriver.  Wind- 
ing with  stud  soldered  to  lead  must  be  so  placed  that  stud  can  be  inserted  through 
hole  in  frame. 

Insert  stud  on  winding  lead,  with  insulating  washer  and  bushing,  through 
"F"  terminal  hole  in  frame  and  secure  with  insulating  washer,  plain  washer,  lock 
washer  and  two  nuts.  Place  stud  with  lead  attached  and  insulating  washer  and 
bushing,  through  "A"  terminal  hole  in  frame  and  secure  with  insulating  washer, 
plain  washer,  lock  washer,  and  two  nuts. 

ASSEMBLY  OF  COMMUTATOR  END  FRAME:  Reinstall  oiler  and  pipe 
plug  in  opposite  ends  of  oil  passage. 
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\  I 


\IMUTATOR  Ej^'j^^ 

END  Fmm 

eXPLOOCD    DRMMNG    OF  GENERATOR 


AuMabl*  tfaa  iimtelvd  aula  broib  imambly  to  main  bnub  platt  and  iuulatad 
^UsA  bcttrii  MMttUy  IB  tibitd  iwiili  filite  m  faUoins 

t<  SIMt  spflfi(  on  brah  uiii  aImvh  Mid  liodtc  ta  'poiirti  ob 

b.  Push  stud  through  side  of  brush  holder  into 
bnub  arm,  and  into  bushing  in  other  tide  of  holder. 

threaded  Mid  of  fltud.    (Tba  ^td  bcwli  WMMttb^  dOM  OOt  tM  tiM 
waafaer.) 

d.  Imart  atnd  tfarougfa  proper  hole  is  plate  and  piaea  on  atndi  ana 

insulating  bushing  washer,  followed  by  one  insulating  washer  (2  hole^ — ^large), 
one  space  washer  (2  hole — large),  lock  washer,  and  nut  Draw  nut  finger  tight 
Plaea  small  teaalatliit  bwhiBg  wMliar  la  tha  odwr  bnMb  muuntlai 
hole  of  the  plate  and  swing  bioah  tMuind  bndcait;  ipaoa  waaban  and 
washers  into  position, 
f .  Una  up  holaa  In  boldar,  pla*%  and  waahan.  InMct  aad  fartan  aowv  villi 
lockwasher. 

Assemble  the  grounded  brush  assembly  to  the  main  brush  plate  «•  foOMM! 
«.  Slida  spring  on  brush  aim  daawa  and  hook  la  aoldi  Mt  arm. 
b.  Push  stud  through  side  of  brush  h older  into  apaea  daara,  aad  brash 
arm  into  bushing  in  other  side  of  holder. 

c  f  laoa  prusn  laiiiiiiiM  otannc  ana  ma  ^aoa  waaaan  aa  auwoaa  ani 
of  Btud. 

d.  Insert  stud  through  small  hole,  of  a  group  of  two  holes,  in  brush  plate, 
a.  Place  space  waahar,  lock  wadiar  and  ant  on  ttod  and  draw  finger  tight 
f.  Swing  brush  terminal  bracket  into  plaoa  ao  that  holaa  align  la 
bracket,  washers,  and  brush  plate. 

%,  Sacura  with  acraw  and  InrfcwaaliM. 
Inatall  ball  bearing  in  end  frame. 

laatall  tba  ball  bearing  retainer  plate,  including  fait  washer  and  to  cap 
aad  faakat  to  the  and  firana  aUli  tlia  five  attad^g  sciaaa  aad  ladt 


Attach  the  main  brush  plate  assembly  to  the  end  frame  with  two  screws,  lock 
wartiBii,  and  plain  washers.  Attach  the  third  bruah  plate  to  the  main  bn»h  plate 
Mid  aad  ftaaw  wIUi  tta  two  hold  dowa  acMwi^  lock  wwAava  and  |Jahi. 
(Tbo  appMT  hold  dowa  aeiaw  ant  a  qxtag  WMhar  fawtaod  «f  loA  waahar). 

Install  brushes  aad  attach  pigtail  laada  to  bruah  boldan  with  oaa  aadi 

and  lock  washer. 
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ASSEMBLY  OF  DRIVE  END  FRAME:  1.  Install  oiler  and  pipe  plug  in 
opposite  ends  of  oil  passage. 

2.  Install  ball  bearing  in  drive  end  frame.  It  may  be  necessary  to  use  an 
arbor  press. 

3.  Attach  ball  bearing  retainer  (which  includes  felt  washer  and  felt  washer 
cup  retainer)  and  gasket  to  end  frame  with  the  five  attaching  screws  and  lock- 
washers. 

ASSEMBLY  OF  GENERATOR:  1.  Place  the  correct  collar  on  the  armature 
shaft  and  slip  drive  end  frame  on  shaft.  It  may  be  necessary  to  use  an  arbor  press. 

2.  Place  the  collar  and  pulley  on  the  splined  shaft,  and  with  the  armature  in 
the  soft  jaws  of  a  vise,  secure  in  place  with  pulley  nut  and  lockwasher. 

3.  Attach  field  frame  assembly  to  drive  end  frame  with  six  attaching  screws 
and  lockwashers. 

4.  Attach  commutator  end  frame  to  field  frame  with  six  attaching  screws  and 
lockwashers. 

5.  Connect  leads  to  the  insulated  and  third  brush  holders  with  one  each  screw 
and  lockwasher.  This  connects  the  "A"  terminal  to  the  insulated  main  brush  and 
the  "F"  terminal,  through  the  field  windings  to  the  insulated  third  brush. 


TESTING  AND  ADJUSTING  OF  GENERATOR:  Mount  generator  on  test 
stand,  connect  to  test  stand  ammeter  and  voltmeter  in  accordance  with  the  diagram. 
Connect  the  ammeter  in  the  charging  circuit  at  the  regulator  "AMM"  terminal. 
Connect  the  voltmeter  leads  from  the  generator  "A"'  terminal  to  ground,  and 
bridge  the  voltage  regulator  contact  points  with  a  jumper  lead.  Operate  generator 
at  speed  at  which  maximum  output  is  obtained.  If  output  exceeds  24-26  amperes 
with  generator  cold,  immediately  remove  cover  band,  loosen  third  brush  hold  down 
screw  in  commutator  end  frame  with  off-set  screwdriver  and  move  third  brush 
away  from  main  brush  to  obtain  24-26  amperes.  Generator  at  specified  voltage 
must  be  checked,  since  the  output  varies  with  the  voltage.  If  specified  voltage 
cannot  be  attained  '4  ohm  variable  resistance  of  sufficient  current  carrying 
capacity  should  be  inserted  into  the  charging  circuit  and  resistance  cut  in  until 
the  specified  voltage  is  attained.  Operate  until  generator  reaches  operating 
temperature  (about  30  minutes).  At  operating  temperature,  the  generator  should 
produce  18  amperes  at  13  volts,  at  3000  r.p.m.  (read  speed  if  an  indicator  is 
available).  Adjust  by  moving  the  third  brush  toward  the  main  brush  to  increase 
output,  or  move  third  brush  away  from  main  brush  to  lower  output.  After  adjust- 
ment is  complete,  tighten  the  hold  down  screw  and  replace  cover  band.  Avoid  twisting 
off  hold  down  screw  through  excessive  tightening. 
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The  generator  regulator  can  be  disassembM^ 
MMinblfld  M  fwitlinod  io  ttw  fol  lowing  iiwkructioiii. 


UPfBt  CONTAa  SCMW 


LOCK  NUT 


ARMATlHtE 
SPRING 
bOCK  SCREW 


nWE  tNSUUTOR 

ARMATURE 

ARMATURE  STOP 

CONTACT  POMT 
OPENING 

AIR  GAP 

LOWn  CONTACT 
IRACKET 

SCMBtn  (A) 


DRAWINO 

opwoyuTOi. 


youAot 


CUT-OUT  RELAY 
ECCB4TRIC  SCREW 
ARMATUftf  SPMHO 


Rmbovs  com 


Disassembling  Generator  Regulator 
DISASSEMBLY  INTO  MAIN  SUB-ASSBMBLIBS;  1. 
Im  two  CO  fee  loddOB  enbia 

2.  llwMWO  tiie  screw  end  lodcwesher  hcddiof  the  reiifteAo*  anH 
fegolator  series  winding  lead  (enclosed  in  yellow  insulation)  to  base. 

3.  Rmoov*  the  acrew  and  lockwasher  holdio|[  tb*  cut-out  relay  ahunt  winding 
iMd  (sMlessd  to  yeDow  teMdetleo)  end  Tottage  rigiJlwr  tmM  eteilBC  kei 
(Midoted  in  red  insulation)  to  the  grounded  tenninal  on  tlM  beae. 

4.  Dilbonnect  heavy  relay  and  regulator  leada  by  removing  in  order  nemed, 
leed  damping  screw,  loAweilier  and  flat  waahar  and  than  anantilaring  tha  tee 


plefea  tyr 


S.  Remove  voltage  regulator  from  fibre 
lockwasher  from  stud  on  under  side  of  plate. 

&  Raflwve  cet^^ut  vrfajr  ften  flbte 

washer  from  stud  on  under  tide  of  plalab 

7.  Disconnect  lead  from  resistance  assembly  by  removing  nut  and  lockwasher. 

DISASSEMBLY  OF  VOLTAGE  REGULATOR:  1.  Remove  voltage  regulator 
■liltet  emetnie  eiwiin  bsr  leiiillBB  It  eritli  pUaca  aod  ootoidaffieK  Chmb  ermetue^ 
Avoid  crushing  spring  with  pliers. 

2.  Diaconnect  lead  from  contact  bncket  aiaembly  by  removing  nut  and  lock- 


S>  Remove  contact  bradoat  eiaaaAljr  bgr 
waahers  and  four  flat  washers. 

4.  Diiaaaemble  contact  bcacket  aaaembly  by  first  removing  contact 
the  oaofect 
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during  this  operation  to  avoid  bending  the  contact  screw  supporting  spring.  This 
flat  spring  raises  up  off  the  fibre  bracket  when  the  contact  points  come  together 
to  provide  a  wiping  action  between  the  points.  Distorting  the  spring  may  cause 
severe  damage  to  the  regulator  and  generator  as  well  as  other  electrical  equipment. 
The  correct  procedure  for  removing  the  contact  screw  is  as  follows:  Place  wrench 
on  locking  nut.  Place  screwdriver  in  contact  screw  slot.  Hold  contact  screw  station- 
ary with  screwdriver.  Loosen  locking  nut  with  wrench.  The  contact  screw,  locking 
nut  and  lockwasher  may  now  be  removed  with  the  fingers.  Remove  contact  terminal 
screw,  nut  and  two  lockwashers. 

5.  Remove  armature  by  removing  two  screws  (one  serving  as  an  insulated 
bumper  to  protect  the  unit  when  removing  or  installing  the  cover),  lockwashers, 
and  flat  washers. 

6.  Remove  contact  bracket  support  by  removing  the  remaining  two  screws 
and  lockwashers.  These  two  screws  and  lockwashers,  together  with  the  two  original 
armature  mounting  screws,  lockwashers,  and  flat  washers  on  the  opposite  side  of 
the  frame,  hold  the  contact  bracket  support  in  place. 

7.  Remove  winding  assembly  from  frame  by  removing  nut. 

8.  The  three-fourths  turn  of  heavy  wire  which  is  the  series  coil  may  be  bent 
back  slightly  to  i>ermit  removal  of  the  winding  assembly  from  the  frame.  It  need 
not  be  unsoldered  from  the  frame. 

9.  If  it  should  ever  become  necessary,  the  adjustment  locking  screw,  lock- 
washer,  and  flat  washer  may  be  removed  from  the  frame. 

DISASSEMBLE  CUT-OUT  RELAY:  1.  Remove  cut-out  relay  armature 
spiral  spring  by  holding  with  pliers  and  unsoldering  from  armature.  Avoid  crushing 
spring  with  pliers. 

2.  Remove  contact  bracket  by  removing  two  screws  (one  of  the  insulated 
bumper  type),  lockwashers,  and  flat  washers.  Unsolder  end  of  series  winding  from 
bracket. 

3.  Remove  armature  by  removing  two  screws  and  lockwashers. 

4.  The  armature  stop  bracket  may  now  be  lifted  out. 

5.  Remove  winding  assembly  from  frame  by  removing  nut. 

6.  The  winding  assembly  may  be  further  disassembled  by  removing  the  fibre 
insulator  from  the  serrations  on  the  winding  core,  and  then  removing  the  heavy 
series  winding. 

7.  If  it  should  ever  become  necessary,  the  adjustment  locking  screw,  lockwasher, 
and  flat  washer  may  be  removed  from  the  frame. 


GENERAL:  After  disassembly,  all  parts  should  be  examined,  cleaned  as 
necessary,  and  defective  parts  repaired  or  replaced.  Particular  attention  should  be 
given  insulators;  any  found  cracked,  burned,  or  otherwise  damaged  should  be  re- 
placed. Details  of  inspection  of  the  parts  are  given  below. 

WINDING  ASSEMBLIES:  Winding  assemblies  should  be  handled  with  care, 
since  they  contain  very  fine  wire  which  could  be  broken  by  rough  treatment.  The 
leads  must  not  be  twisted  or  pulled  for  the  same  reason.  Make  sure  that  the  lead 
clips  are  well  soldered  to  the  leads  and  that  the  insulating  tape  on  the  outside 
of  the  windings  is  in  place. 

ARMATURES:  The  cut-out  relay  armature  and  voltage  regulator  armature 
have  contact  points  which  should  be  examined  for  roughness  and  pits.  Contact 
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points  which  are  pitted,  excessively  rough,  burned,  or  dirty,  may  be  cleaned  with 
a  clean,  fine-cut  contact  file  or  on  a  fine  emery  wheel  or  stone.  Do  not  remove 
more  contact  material  than  is  absolutely  necessary.  Make  sure  all  traces  of  emery 
or  filings  are  removed  from  the  point  surfaces.  Do  not  use  emery  cloth  or  sand- 
paper, since  particles  of  emery  or  sand  may  embed  and  cause  point  burning.  Do 
not  touch  point  surfaces  or  get  any  grease  or  oil  on  them  after  cleaning,  since  traces 
of  oil  or  grease  will  cause  the  points  to  burn  in  operation.  Care  must  be  taken  in 
handling  the  armatures,  since  they  have  a  flat  armature  spring  which  must  not  be 
bent  or  distorted.  Damaging  the  flat  spring  will  cause  defective  operation  of  the 
unit  after  assembly. 

Contact  Screw;  The  contact  screw  of  the  voltage  regulator  has  a  contact  point 
which  should  be  examined  for  roughness  or  pits.  It  should  be  cleaned  as  outlined 
under  Armatures  in  the  preceding  paragraph. 

CONTACT  SUPPORT  BRACKET:  The  flat  spring  on  the  contact  bracket 
of  the  voltage  regulator  must  not  be  distorted  and  must  have  sufficient  tension 
to  rest  firmly  against  fibre  at  free  end.  This  provides  a  wiping  action  between 
the  points  in  operation.   Replace  if  defective. 


ASSEMBLY  OF  CUT-OUT  RELAY:  1.  Place  relay  series  winding  over 
winding  assembly  and  secure  by  pressing  on  fibre  insulator.  The  straight  lead  on 
the  series  winding  should  be  next  to  the  fibre  insulator  and  almost  in  line  with  two 
leads  passing  through  fibre  washer  at  opposite  end  of  winding. 

2.  Install  winding  assembly  into  frame  and  secure  with  nut.  With  frame  held 
upright  so  short  side  is  toward  operator,  all  leads  should  be  to  right  of  operator. 

3.  Install  adjustment  locking  screw,  lockwasher  and  flatwasher  into  frame  and 
tighten  only  loosely. 

4.  Place  the  armature  stop  bracket  in  place. 

5.  Install  contact  bracket  with  two  screws,  lockwashers  and  flat  washers.  Screws 
go  through  frame  and  fasten  armature  stop  bracket  in  place.  Solder  heavy  series 
lead  and  red  insulation  covered  lead  from  the  winding  assembly  to  the  contact  bracket 
arm. 

6.  Fasten  armature  with  two  screws  and  lockwashers  to  frame.  Clips  from 
leads  which  are  riveted  to  armature  contact  points  should  fasten  under  lockwashers 
and  screws  to  frame.  Screws  go  through  frame  into  armature  stop  bracket.  Armature 
must  be  pushed  down  tight  against  frame  so  there  is  no  air  gap  between  frame 
and  armature.   Use  care  to  avoid  damaging  armature  flat  spring. 

7.  Put  spiral  spring  in  place,  with  pliers,  hooking  ends  to  armature  and  lower 
spring  support. 

ASSEMBLY  OF  VOLTAGE  REGULATOR:  1.  Place  winding  assembly  into 
frame  and  secure  with  nut.  With  frame  held  upright  so  short  side  is  toward 
operator,  the  two  leads  attached  to  a  single  clip  should  be  to  right  of  operator. 

2.  Install  adjustment  locking  screw,  lockwasher,  and  flat  washer  into  frame  and 
tighten  only  lightly, 

3.  Put  contact  bracket  support  into  place. 

4.  Fasten  armature  to  frame  with  two  screws,  lockwashers,  and  flat  washers. 
Armature  must  be  pushed  down  tight  against  frame  so  there  is  no  air  gap  between 
frame  and  armature.  Use  care  to  avoid  damaging  flat  armature  spring.  Screws 
go  through  frame  and  fasten  into  contact  bracket  support. 
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5.  Install  other  two  screws  and  lockwashers  to  hold  contact  bracket  support 
in  place.   Clip  on  lead  to  resistance  unit  goes  under  screw  and  lockwaaher  on 


6.  Anmble  contact  bracket  assembly  as  follows:    AsiaaAl*  lead  attaching 
with  lodcwatbar  through  coatact  bracket  aseambly  and  MCnm  with  lockwMhtr 

■ad  nut  Plac*  oontMt  wsnr  toddag  nut  on  coatact  aoww.  Place  lodDMMber  ooder 
nut  and  run  screw  down  Hghdy  into  place  in  cellar  on  lat  eeatact  spring  on  coatact 

bracket  assembly. 

7.  Fasten  contact  bracket  assembly  to  regulator  with  four  screws,  lockwashers 
HMl  wadMn. 

8.  Fasten  lead  clip  (with  twa  leads)  to  contact  bfadeat  taminal  aenw  with 

nut  and  lockwasber. 

9.  Pot  qiiiWI  spring  in  plaoa  with  pliers,  hooking  eadi  to 


ASSEMBLY  OF  REGULATOR:    1.  VMn  cot-out  niar  to  ffixa 
plate  with  nut  and  lockwasher  on  stud. 

2.  VaifeMi  yoifaje  ngidatof  tnit  to  iftMW  mountings  piato  wMi  nut  and  lodi- 
washer  on  stud. 

3.  Connact  heavy  rday  and  regulator  leads  as  loUowe:  Place  lioavy  loads  in 
plaoa  in  load  damp  in  fibin  mounting  pUto  hatwam  tta  lalay  and  regulator  unit. 
Stddar  the  connections  securely  with  ntSn,  not  add,  fluB  and  sacura  with  large 

washer,  lockwasher  and  screw. 

4.  Install  screw  and  lockwasher  holding  the  cut-out  relay  shunt  winding  lead 
CyaOoar  insalaticn  co*artaf>  and  voitaca  tagulator  mafai  winding  lead  (red  insula- 
tion covering)  to  the  grounded  terminal  on  the  fibre  mounting  plate. 

5.  Connact  reaistaace  unit  to  dip  of  lead  from  the  voltage  regulator  contact 
aracwH  w^ffywr  nmmnig  ecivw  wim  lOcawsMoer  ansi  uw« 

6.  Install  the  lockwasher  and  screw  holding  the  resistance  unit  and  voltage 
lagulator  series  winding  lead  (with  yellow  insulation)  to  base. 

7.  Solder  spiral  springs  to  armatures  of  cut-out  relay  and  voltage  regulator. 

and  ptayants  poeeibility  of  tliair  coming  off  in 
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CRANKMO  MOTOR 

The  Cranking  Motor  can  be  disassembled,  tervked,  and  n-m' 
ttmblad  aa  outlined  in  the  following  iutructioai. 


DISASSENfBLY  INTO  MAIN  SUB> ASSEMBLIES:  1.  Detach  cranking 
motor  aolcnoid  twitch  by  removing  nut  and  lockwaaher  attaching  heavy  lead  to 
twitch  tamlwd  aad  aot  aid  IwiwsriMi  cttacfatac  «Ball«r  laad  to  rfd*  af  aohMid 

switch.  With  pliers,  remove  cotter  pin  and  pin  attaching  link  assembly  to  shift 
lever  and  unscrew  link  stud  from  solenoid  plunger.  Remove  four  screws  and  lock 

2.  Detach  drive  housing  assembly  by  bending  up  tangs  on  five  locking  washers 
and  removing  five  screws,  washers  and  locking  waabera.  Tap  houainib  with  armature 
■W^y  msn  iMBa  msw  leusi  nsnnBiaF^*  xjiauni  ncmSB^  wmmUKn  bhbc  wkk 
b*  used  a  second  time. 

3.  Lift  anmture,  with  canter  baarlng  and  Dyw  drtv*  awambly,  out  of  drive  «m1 

snapping  catch.  Note  relationship  of  brush  leads  and  brushes.  Disconnect  three 
leads  from  field  coil  conductors  by  removing  three  screws  and  lock  washers.  Bend 

Twp  coanwtatar  aad  frame  assembly  free  (soft  hammer).  Dbevd  locking  washers. 

DnAmEIIBLY  OF  COMMUTATOR  END  FRAMB  AMBMBLY:  1.  Re- 
uKTW  uiuBU  pune  waminx  aa  mivwe*  jpiubu  iw  iiiiiMiiy  nsDciw  imif  ivCKSiVBDavi 

lead  clips,  nut,  lockwasher  and  flat  washer  and  two  insulating  washers.  Remove 
three  screws,  lockwashers  and  flat  washers  and  lift  bruah  plate  asiemMy  from 

(naaU)  and  2  insulating  washers  (large). 

2.  DiaaaaamUe  brush  plate  essembly  as  follows:  Remova  9  bnisb  lead  attswrhiiit 
•emn  and  lockwaahars,  lift  up  on  brush  springs  and  rasncwra  12  bmahae.  (NUTS: 
FilftlMi  dtacMiaibly  will  not  be  required  normally  unless  insulators,  brush  holders, 
tprfaUft  or  plataa  require  replacement.)  Renova  three  intulated  brush  holders  to 
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which  were  attached  field  coil  leadi  by  unicrewing  brush  spring  pin  and  brush 
holder  screw.  Two  springs  will  come  off  with  each  brush  spring  pin.  There  are 
one  each  lockwashers  under  the  pin  and  screw.  Parts  will  come  off  in  this  order: 
brush  holder,  thin  space  plate,  brush  holder  insulating  plate,  four  instilating 
washers,  and  (from  opposite  side  for  all  three  insulated  holders  are  detached) 
brass  brush  holder  support  plate  and  brush  plate  insulating  plate.  Remove  other 
three  brush  holders  from  brush  plate  and  stud  assembly  by  unscrewing  brush  spring 
pin  and  brush  holder  screw.  Under  each  will  be  a  lockwasher.  Brush  holders  and 
thick  spacer  plate  will  come  off.  Two'  brush  springs  will  come  off  on  pin. 

3.  If  the  bushing  is  worn,  it  may  be  pressed  out  and  a  new  one  installed  (arbor 
press).  The  plug  must  first  be  removed.  Install  new  oil  wick  and  oiler  as  required. 

4.  Remove  old  brake  washer  and  install  new  one  (shellac  in  place),  if  necessary. 
DISASSEMBLY  OF  FIELD  FRAME  ASSEMBLY:    1.  Disconnect  field  coils 

from  field  terminal  by  unsoldering  three  leads.  Terminal  stud  may  be  removed  by 
removing  nut,  lockwasher,  nut,  lockwasher,  flat  washer,  two  insulating  washers 
(large),  and  four  insulating  washers,  two  insulating  strips,  washer,  and  stud. 

2.  Remove  field  coils  from  field  frame  by  removing  12  pole  shoe  screws  (i>oIe 
shoe  screwdriver)  6  pole  shoes  and  coils.  Be  careful  with  coils  to  avoid  bending 
lead  connections  or  damaging  insulation.  Note  how  the  long  insulating  strips  are 
placed  to  avoid  grounding  of  the  field  coil  leads  against  frame. 

DISASSEMBLY  OF  DRIVE  HOUSING  ASSEMBLY:  1.  Remove  shift  lever 
assembly  by  unscrewing  four  screws  and  removing  four  lockwashers,  cover,  shift 
lever  assembly  and  shift  lever  return  spring. 

2.  If  the  bushing  is  defective,  it  may  be  pressed  out  and  a  new  one  installed 
(arbor  press).   Install  new  wick  and  oiler  as  required. 

DISASSEMBLY  DYER  DRIVE  ASSEMBLY:  1.  Remove  Dyer  drive  parts 
from  armature  shaft.  Remove  cotter  pin,  pinion  stop,  pinion,  pinion  spring,  shift 
sleeve,  two  thrust  washers  and  center  bearing  assembly  from  armature  shaft,  in 
order  named.  After  cotter  pin  has  been  removed,  pinion  stop  must  be  rotated  until 
notches  register  with  shaft  splines  before  it  can  be  removed.  Rest  of  assembly  slides 
off  easily  (press  against  shift  sleeve.) 

2.  Replace  bushing  in  center  bearing,  if  necessary.  (Arbor  press).  Replace 
wick  and  oiler,  as  required. 

DISASSEMBLY  OF  CRANKING  MOTOR  SOLENOID  SWITCH:  1.  Un- 
solder lead  from  clip  under  "motor"  terminal  and  remove  four  screws  and  lock 
washers.  Lift  off  terminal  plate  assembly  and  gasket. 

2.  Remove  cotter  pin  (pliers)  unscrew  castellated  nut  and  lift  off,  in  the 
order  named,  contact  disc,  cupi>ed  washer,  spring,  flat  washer  and  cupped  washer. 
Remove  plunger  and  rod  from  opposite  end  of  housing. 

3.  Disassemble  terminal  plate  assembly  further,  if  necessary,  by  removing  from 
each  terminal  stud,  nut,  lockwasher,  nut,  lockwasher  and  flat  washer.  From  MOTOR 
terminal,  remove  clip,  flat  washer,  insulating  washers  (large  and  small).  From  BAT 
terminal,  remove  large  insulating  washer,  shield  with  several  small  insulating  wash- 
ers, and  small  insulating  washer.  Studs,  insulation  plate,  and  terminal  plate  may 
now  be  separated. 

4.  If  required,  the  two  terminal  studs  in  the  sides  of  the  contact  housing  may 
be  removed  by  removing  from  back,  nut,  lockwasher,  nut,  lockwasher,  flat  washer, 
insulating  washer,  small  insulating  washers,  insulating  strip,  and  stud.  Clip  may  be 
unsoldered  from  lead,  if  necessary. 


Original  from  229 
UWIVERSITY  OF  CALIFORNIA 


REPAIR     O  F     ENGINE  UNITS 


Cranking  Motor  Inspection 


GENERAL:  After  disassembly,  all  parts  should  b*  cl«an«d,  examined,  and 
defective  parts  replaced.  The  procedure  of  cleaning  and  inspecting  parts  is  given  in 
the  following  paragraphs. 

ARMATURE:  Do  not  clean  the  armature  by  any  degreasing  method,  since 
this  would  damage  the  insulation  and  might  ruin  the  armature.  Wipe  with  a  dean 
cloth  slightly  dampened  with  carbon  tetrachloride  or  similar  solvent.  If  commutator 
is  rough,  out  of  round,  has  high  mica,  filled  slots,  or  is  burned,  it  must  be  turned  down 
in  a  lathe  and  the  mica  undercut.  The  shaft  splines  should  not  be  worn  excessively 
and  the  undercut  into  which  the  pinion  stop  fits  must  provide  a  snug  fit  for  the  pinion 
stop.  Armature  may  be  checked  for  ground,  open,  or  short  circuit  as  follows: 

a.  Ground — Check  with  test  lamp  and  test  points  from  the  commutator  to  the 
armature  shaft  or  lamination.  If  the  lamp  lights,  indicating  ground,  and  if  the  ground 
is  not  readily  apparent  and  repairable,  the  armature  must  be  replaced. 

b.  Open — An  open  circuited  armature  is  often  easy  to  detect,  since  this  con- 
dition produces  badly  burned  commutator  bars.  The  bars  connected  to  the  open 
armature  windings  soon  bum  in  operation  since  every  time  they  pass  under  the  brushes 
they  interrupt  a  flow  of  current  so  that  heavy  arcing  occurs.  If  the  bars  are  not  too 
badly  burned,  the  armature  may  often  be  saved. 

c.  Short — A  shorted  armature  may  be  detected  on  a  growler.  The  growler  is  a 
strong  electromagnet  connected  to  a  source  of  alternating  current.  When  a  shorted 
armature  is  placed  on  the  growler,  and  a  hacksaw  blade  held  above  the  shorted  coils 
in  the  armature,  the  blade  will  be  alternately  attracted  to  and  repelled  from  the 
armature,  causing  the  blade  to  buzz  against  the  armature.  Before  discarding  an 
armature  testing  shorted,  inspect  the  commutator  slots  carefully,  since  copper  or  brush 
dust  sometimes  collects  in  the  slots  and  shorts  adjacent  bars. 

FIELDS:  The  fields  should  not  be  cleaned  by  any  degreasing  method,  since 
this  would  damage  the  insulation  and  might  ruin  the  windings.  Clean  by  wiping  with 
a  clean,  dry  cloth.  Be  careful  in  handling  the  windings  to  avoid  breaking  or  weak- 
ening the  connecting  straps  between  windings.  If  the  field  insulation  is  charged  or 
chaffed  so  that  the  windings  are  exposed,  it  is  sometimes  possible  to  rewrap  them 
with  insulating  tape  and  paint  them  with  insulating  compound.  It  must  be  remem- 
bered that  if  the  wrapping  is  done  carelessly  so  the  insulation  bulks  up  too  large,  it 
will  be  impossible  to  reassemble  the  coils  under  the  pole  shoes.  All  soldered  connec- 
tions should  be  made  with  rosin  flux  solder, 

BRUSHES:  If  the  brushes  are  worn  down  to  5/16  inch  (original  length  V2  inch), 
replace.  Make  sure  that  the  pigtail  leads  are  tight  in  the  brushes  and  that  the  clips 
are  fastened  well  to  the  leads. 

BRUSH  SPRINGS:  The  brush  springs  should  have  sufficient  tension  to  provide 
the  proper  pressure  between  the  brushes  and  commutator  after  the  unit  is  assembled. 
This  may  be  checked  by  placing  the  armature  and  commutator  end  frame  together  in 
their  normal  operating  position  and  then  placing  the  brushes  in  their  holders  with 
the  springs  in  place  so  that  the  tension  of  the  springs  against  the  brushes  can  be 
measured  with  a  spring  gauge.  Replace  springs  if  the  tension  is  not  correct. 

BUSHINGS:  If  the  bushings  are  worn,  they  should  be  replaced.  Wear  will  not 
be  even,  but  on  the  side  which  sustains  the  greatest  thrust  during  cranking. 

BRUSH  HOLDERS:  If  the  brush  holders,  spacer  plates,  insulators,  etc.,  are 
bent,  warped,  cracked,  burned,  or  otherwise  damaged,  replace. 
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CRANKING  MOTOR  SWITCH:  The  switch  contacts  should  be  clean,  and  the 
springs  sufficiently  strong  to  provide  normal  pressure  between  the  contact  disc  and 
terminals. 

DYER  DRIVE  PARTS:  Pinion  stop  must  not  be  worn  and  on  assembly  must 
fit  in  shaft  under  cut  snugly.  Pinion  teeth  must  not  be  worn,  burred,  or  chipped 
excessively.  Shift  sleeve  assembly  must  be  in  good  condition,  with  parts  tightly  fast- 
ened together. 

MISCELLANEOUS:  Any  defective  insulator,  screw,  washer,  lead,  stud,  plate, 
etc.,  should  be  replaced.  Cracked,  bent,  worn,  burned  insulators  or  washers  are  defec- 
tive. Studs  or  screws  which  are  bent,  battered,  broken,  or  which  have  crossed  or 
damaged  threads,  are  defective.  Leads  which  have  broken  strands,  frayed  insulation, 
are  defective. 

ARMATURE:    Conditions  in  the  armature  requiring  repair  are: 

a.  Commutator  worn,  dirty,  etc. — If  the  commutator  is  worn,  dirty,  rough,  out 
of  round,  has  high  mica,  filled  slots,  burned  spots,  place  the  armature  in  a  lathe  and 
turn  down  the  commutator.  Make  cut  no  deeper  than  necessary.  Minimum  diameter 
of  commutator  should  be  2  inch  (original  2  Vs  inch).  If  it  is  necessary  to  turn  commu- 
tator down  below  this  diameter,  discard  armature.  Undercut  mica  1/32  inch. 

b.  Armature  banding  wire  loose — If  the  banding  wire  has  loosened,  it  may  some- 
times be  repaired  by  rewrapping  tightly  and  resoldering  (silver  solder). 

c.  Armature  open — Some  bars  badly  burned,  with  other  bars  fairly  clean,  indi- 
cate an  open  circuited  armature.  The  open  will  usually  be  found  at  the  commu- 
tator riser  bars  and  is  often  a  result  of  excessively  long  cranking  periods  which  over- 
heat the  unit  and  cause  the  connections  to  become  bad.  Since  the  armature  is  of  a 
welded  construction,  such  a  condition  will  be  rare. 

FIELDS:    Conditions  in  the  field  windings  requiring  repair  are: 

a.  Defective  insulation — If  the  insulation  is  charred,  or  worn  away,  so  the  field 
coils  are,  or  could  become,  grounded,  repair  may  sometimes  be  made  by  rewrapping 
the  coils  with  insulating  tape  and  painting  them  with  insulating  paint.  This  opera- 
tion must  be  executed  with  care  and  neatness,  since  excessive  bulkiness  of  the  tape 
will  prevent  reassembling  the  windings  under  the  pole  shoes  in  the  proper  manner. 
Make  soldered  connections  with  rosin  flux. 

BUSHINGS:  After  a  bushing  is  pressed  in  and  reamed  to  size,  the  oil  wick 
hole  must  be  drilled  out.  This  throws  up  a  burr,  which  must  be  removed  with  a 
burnishing  tool  of  the  same  size  as  the  reamer.  Bushings  must  be  reamed  concentric 
with  machined  registers  on  castings. 


ASSEMBLY  OF  CRANKING  MOTOR  SOLENOID  SWITCH:  1.  On  terminal 
studs,  place  in  the  order  named,  terminal  insulation  plate,  terminal  plate  and  small 
insulating  washer.  Contacts  on  stud  leads  should  be  turned  so  that  maximum  area 
will  contact  the  contact  disc.  Place  on  "bat"  terminal  stud,  several  small  washers, 
large  insulating  washer.  Place  on  "motor"  terminal  stud,  insulating  washer,  flat 
washer,  clip.  Then  place  a  lock  washer,  nut. 

2.  Attach  two  small  terminal  studs  as  follows.  Solder  clip  to  two  solenoid  leads, 
attach  terminal  stud  with  clip,  insulating  strip,  small  insulating  washers,  insulating 
washer,  flat  washer,  lock  washer,  nut,  lock  washer,  and  nut. 


Assembling  Cranking  Motor 
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3.  Putpha^arMidfQdtehMHlBg.  On  AfMdwl  «ad  of  tod,  pten  «app«d  waiter, 

flat  washer,  spring,  cupped  washer,  contact  disc,  nut  Hid  eotter  pin.  Cups  in  washers 
must  face  spring.  Run  nut  down  until  castsUatioiM  daof  COtter  pin  hole  in  push  rod. 


ing  lead  through  bushing  in  plate.  Solder  lead  to  clip  under  "motOf^  tMWimd  Odd  pdU 
sleeve  over  connection.  Place  Pennatex  in  bushing  to  seal  it. 

ASSEMBLING  DYER  DRIVB.  Plooe  eontor  bearing  plate,  plain  tfaroit  wadiar, 
cupped  thrust  washer,  and  shift  sleeve  on  armature  shaft.  The  cupped  out  section  of 
the  cupped  thrust  washw  should  face  the  shift  sleeve.  The  pinion  guide,  spring  and 
fdnion  may  Im  asaambied  on  tiw  armature  shaft  bat  all  tlitoa  parts  mutt  bo  to  pusiUoiB 
before  they  may  be  correctly  assembled.  Place  the  pinion  guide  on  the  armature  shaft 
being  careful  to  note  that  the  lugs  on  the  pinion  guide  are  toward  the  pinion,  but  do 
not  twiat  tiw  pinion  vddo  on  the  apiiiwd  waaitiMfo  Aalt  fWtlioi'  tfwai  ttka  gruova  tuidcii 
la  abeiit  IVt  faMbaa  from  the  end  of  the  amatun  riiaft  PInoa  the  spring  on  the 


acinaitiifO  diidft  iaaaaadfaifeBlj^  baUttd  tbo  pteftosi  gnidOk  Thasi  pot  tha  piniasi  on  Ilia  abaft 


over  the  spring  with  the  spring  compressed  in  the  pinion  skirt.  Align  the  lugs  on  the 
pinion  guide  with  the  slots  which  are  cut  in  the  skirt  of  the  pinion.  With  the  thumb 
and  foraflngar  hold  lha  pbden  guldo  itationaiy  on  the  Aaft  and  push  4ia  pinio«  oato 
the  shaft  with  the  spring  between  the  two.  When  the  lugs  on  the  pinion  guide  are 
about  half  way  into  the  slots  on  the  pinion  skirt,  rotate  the  pinion  and  pinion  guide 
with  respect  to  the  shaft  until  tbe  pintetk  ^liaaa  and  abaft  apBnaa  align.  Tba  tfmab 
and  forefinger  may  then  be  removed  from  the  pinion  guide  lugs  and  the  assembly, 
consisting  of  the  pinion  guide,  spring,  and  pinion  may  be  twisted  on  the  spline  grooves 
of  the  armature  shaft  into  the  shift  sleava.  Twist  on  the  spttna  gwwwaa  nnlil  a  dick  is 
heard.  This  click  results  from  the  pinion  guide  dropping  into  tba  undercut  section  of 
the  shaft  splines,  which  locks  the  entire  assembly  consisting  of  the  shift  sleeve,  pinion 
guida,  spring,  and  pinion  into  place  on  the  armature  shaft,  inunediately  next  to  the 
canter  bearing  assembly  plate.  The  only  way  that  this  lock  is  raloasod  is  bgr  puabing 
tho  siiift  sleeve  toward  the  end  of  the  shaft. 

Tba  pinion  stop  baa  two  hetsa  ibtongh  wMdi  tbe  cotter  pin  slips  to  fasten  ibo 
pinion  stop  to  the  armature  shaft.  Align  the  pinion  stop  with  the  spline  grooves  and 
twist  onto  the  armature  shaft  (place  the  end  of  the  pinion  stop  which  is  the  farther 
framthatwoboka  on  flfvt).  Wiian  tfia  atop  Uts  tho  graovOi  wiilcb  ia  about  1^  InAaa 
from  the  end  of  the  armature  shaft,  the  pinion  stop  is  free  to  rotate  on  the  shaft. 
Rotate  tbe  stop  until  the  holes  in  the  armature  shaft  are  in  line  with  those  in  the  pinion 
atop,  ibiaart  Cha  cottar  pin  and  band  anda  down  cloaa  around  Aa  atop  or  intoffiHonea 
may  be  encountered  between  pinion  and  stop, 

ASSEMBLE  DRIVE  HOUSING  ASSEMBLY.  1.  PlMO  cow  on  shift  levar 
Mid  aasambla  to  drive  and  frame  wHii  tour  acrawt  and  iodcwaahan.  PUwa  spring  OA 

shift  lever  shaft  with  long  tang  on  drive  end  frame  boss.  Catch  other  and  of 
twist  it  in  a  clockwise  direction  and  drop  end  into  slot  in  «id  of  shaft 


4.  Attach  taminal  pkrtn 


ibly  witb  4 


and  lode 
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"^DRIVE  BEARING        ARMATURE  ^Jf* 

HOUSING  ^"'^ 
EXPLODED    DRAWING    OF    CRANKING  MOTOR 


ASSEMBLE  FIELD  FRAME  ASSEMBLY.  1.  Put  insulating  washer  and  long 
and  short  insulation  strips  on  terminal  stud,  put  stud  in  position  in  frame  and  secure 
with  small  insulating  washers,  large  insulating  washers,  flat  washer,  lock  washer,  nut, 
lock  washer,  nut.  Slot  in  stud  lead  must  be  aligned  with  frame,  and  insulating  strips 
so  placed  as  to  protect  the  coil  leads  from  grounding  to  the  frame. 

2.  Place  field  coils  in  position  in  frame  with  pole  shoes,  insert  pole  shoe  spreader, 
tighten,  and  with  pole  shoe  screwdriver,  tighten  pole  shoe  screws  (two  per  pole  shoe). 
Solder  three  field  coil  leads  into  slot  in  stud.  Long  insulating  strip  and  two  short 
insulators  should  be  placed  so  as  to  protect  coil  leads  from  grounding  to  field  frame. 

ASSEMBLE  COMMUTATOR  END  FRAME  ASSEMBLY.  1.  Fasten  three 
brush  holders  to  brush  plate  and  stud  assembly  with  brush  spring  pins  and  brush 
holder  screws.  One  brush  holder  is  assembled  directly  above  stud,  while  other  two  are 
assembled  120°  from  it.  Use  pins  and  screws  with  short  threaded  sections.  Thick 
spacers  go  imder  holders  and  lock  washers  go  ufider  screws  and  pins.  Springs  should 
go  on  pins  with  hooked  ends  toward  brush  plate  and  down  in  holders.  Put  insulating 
plate  in  position  on  opposite  side  of  brush  plate  and  stud  assembly,  and  place  brass 
brush  holder  support  plate  next  to  it.  Secure  by  fastening  other  three  brush  holders 
with  pins  and  screws.  Two  insulating  washers  go  in  each  screw  hole  to  insulate  pins 
and  screws  from  plate  and  stud  assembly.  Above  these  go  the  insulating  plate,  thin 
spacer  washer,  brush  holder,  lock  washers,  pin  and  screw.  Springs  should  go  on  pins 
with  hooked  ends  toward  brush  plate  and  down  in  holders.  Place  twelve  brushes  in 
holders  and  secure  nine  of  the  brush  lead  clips  to  brush  holders  with  screws  and  lock 
washers.  Do  not  install  the  three  screws  which  also  fasten  field  leads  to  holders. 
(These  are  the  insulated  holders  60°  and  180°  from  stud.) 

2.  Attach  brush  plate  assembly  as  follows.  Place  2  insulating  washers  (large) 
and -eight  insulating  washers  (small)  on  terminal  stud.  Put  brush  plate  assembly  in 
position  to  commutator  end  frame  and  secure  with  three  screws,  flat  washers  and  lock- 
washers.  Place  on  terminal  stud  two  insulating  washers,  flat  washer,  lock  washer,  nut, 
lead,  lead  clip,  lock  washer,  and  nut. 

ASSEMBLE  CRANKING  MOTOR.  1.  Place  commutator  end  frame  and  field 
frame  together  in  correct  relationship  so  that  terminal  or  commutator  end  is  30°  to 
left  of  center  as  viewed  from  commutator  end.  Fasten  with  six  screws  and  washers 
and  locking  washers.  Use  new  locking  washers.  Bend  one  tang  up  against  screw 
head.  Bend  other  tang  down  against  frame.  Connect  three  field  coil  leads  to  brush 
holders  with  screw  and  lock  washer.  This  also  fastens  brush  lead  clips  to  brush  holders. 
Replace  cover  band. 

2.  Armature,  with  center  bearing  and  Dyer  drive,  may  be  placed  in  position  in 
the  drive  end  housing.  Bring  in  housing  at  an  angle  so  the  stud  on  the  shift  lever  can 
engage  the  slot  in  the  shift  sleeve.  Establish  correct  relationship  of  center  bearing 
and  drive  housing  as  determined  by  oiler  on  field  frame.  Secure  with  four  screws  and 
locking  washers.  Thread  .032"  safety  wire  through  holes  in  screw  heads  and  twist 
together. 
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3.  Bring  field  frame  with  commutator  end  and  the  drive  housing  with  armatun 
together.  Lift  bruibM  and  kick  tliam  in  their  holders  so  they  will  clear  commutator. 
Secure  with  five  screws,  washers,  and  locking  washers.  Use  nevr  lockii^  waaben; 
Band  one  tang  up  against  screw  head  and  other  down  against  imam. 

4.  Attach  eeleneM  imitA  to  ftaid  fwwiia  with  iowr  acrawa  and  kKkwasLeia.  Attach 
small  lead  to  cranking  motor  and  solenoid  terminal  studs  with  lockwasher  and  nut, 
also  large  lead  from  solenoid  BATTERY  terminal  to  field  terminal  of  motor.  Screw 
■mo  panijr  mo  |iiwimf>  mRm  luin  to  tout  taw  mnpowiqr  wm  pn  am  wwiiai  pn 
and  adjust. 

souNoe  smm  paraiul  switch 

The  series  parallel  switch  can  be  disassembled,  wnriced,  and 
assembled  as  outlined  in  the  following  instructions. 


Disassembling  Series  Parallel  Switch 

DISASSEMBLY  INTO  MAIN  SUB-ASSEMBUES.  1.  Remove  from  each  of 
tlM  two  lare*  tanniiHda  ( -I-  'V  ft  —"A")  in  tlM  order  nami,  the  MlvvHat  pwtt:  utgt, 
iocfcwsher,  large  terminal  lead  clip  (also  small  dip  osi  tiae  "—A"  tanniiial),  not, 
twlmaihar,  plain  washer  and  insulation  washer. 

2.  Vnm  tiM  "8W*  tarminal,  raaove  aot,  lednmriiar,  plda  washer,  lead  dip, 
nut,  lockwasher,  plain  washw,  and  insulating  bushing. 

3.  Disassemble  the  large  terminal  on  the  side  which  is  marked  "FUSE"  and  the 
— B"  terminal  which  is  also  marked  "FUSE"  by  removing  from  each  the  following: 

lai|»  nut,  lockwasbar,  plain  waahar,  tanninal  toad  dip^  foM  tsnninal  assimMy,  todc- 
HMhar  and  fuse  (or  coaaaelor).  In  additiaa,  mnova  bom  Hm  aide  terminals  plabi 

4.  Ramova  ^fouad  fCNwr  aad  tocfcaMahar  iMdittac  the  fpuuad  slta^ 

5.  Lift  off  tarminal  oovar,  laffa  insulating  platan  aod  two  tesmlnal  iasaiaitiac 

bushings. 

6.  Remove  four  screws,  lockwashers,  and  plain  washers  and  lift  off  terminal 
plalo  and  gnmiw'l;  assaatbly  and  tsae  flasbala. 

DISASSEMBLY  OF  TERMINAL  PLATE  AND  CONTACT  ASSEMBLY. 
1.  Remove  the  large  nut  and  lockwasher  from  one  of  the  large  atods  (the  stud  with- 
out the  toad  dip  on  it).  Contact  isaamhly  wig  then  sKp  out  Fram  tfaa  odMr,  lamova 
in  ardor  named,  laria  mit^  lock  washer,  and  plain  washar. 
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2.  Rmdov*  two  larg*  twrminal  ttuds,  inralsting  plata^  tattal  plats  «ad  two  iiMulat* 

ing  bushings. 

3.  Unsolder  laad  from  fuse  socket. 

4.  tn  mmam  eoatact  pluncw  and  eosrtael  point  tmngiuimBt,  pnm  down  at  lfa» 
hinnwl  Mti,  mi  move  it  di^rtly  towwtl  tb*  oootMts> 


mSA8SBMBLrO»COmANDTlJUH0iBMA8SSUDBLY.  1.  UiHwmr  i»lian«sr 

cover  and  remove  gasket. 

2.  Remove  cotter  pin  from  end  of  plunger  rod  and  slip  off  retainer  washer  and 
qiclac. 

3.  Remove  cotter  pin  and  nut  from  other  end  of  plunger  rod  and  remove  contact 
diac,  cup  washer,  spring;  plain  washer,  cupped  slot  washer  and  plain  washer.  Plunger 

4.  RaoMva  bam  each  of  tiie  two  aide  Ngmkiala  in  oidar  aaaMd,  mM*  ludLwasbag, 
lead  dip,  nut,  lockwasher,  plain  washer,  insulation  washer,  three  small  insulating 
bmhing  washers.  Remove  the  terminal  screws  and  slip  off  insulating  washer  and  lead 
attaidiiai  dip. 

5.  Remove  terminal  bousing  by  rvmoving  two  screws. 

impnciwn  or  snrm  riiitiiiM  vwirCfi 

INSULATION:  Due  to  the  high  voltage  of  the  cranking  circuit  and  the  great 
amount  of  power  available  from  the  two  batteries,  it  is  imperative  that  every  precau- 
tion be  ebiemd  in  guarding  agjulmt  tiie  poesIMlity  of  a  short  ctrcutt  or  a  ground.  Ithe 
stranded  wire  and  cable  throughout  the  installation  to  guard  against  breakage  due  to 
vibration.  Keep  all  joints  clean  and  tight  and  solder  all  terminal  clips  and  other  elec- 
trical  oonoections.  Use  only  a  nwfa  flon  to  soldarfay  electrtaJ  connections;  an  add  flmt 
induces  corrosion  and  may  cause  a  high  resistance. 

Extra  heavy  insulation  mtist  be  used  on  all  wins  and  the  wires  must  be  supported 
•t  enough  points  to  keep  them  fnnn  moving  about  and  chafing  throue^  their  insulation. 

COMTACTB:  The  contada  diotild  be  Inapeded  to  detaimiua  if  any  are  eneaa 

sively  burned  or  damaged.  Clean,  if  necessary,  by  filing  or  by  use  of  a  wire  brush. 
Remove  no  more  material  than  is  necessary.  The  secondary  plunger  which  actuates 
tiw  eonlaeta  ihoidd  ba  ina  to  mova  without  intarfaraooa. 

MISCELLANEOUS  INSPECTION:  Any  defective  insulator,  screw,  washer, 
lead,  stud,  plate,  etc.,  should  be  replaced.  Cracked,  bent,  bettered,  worn,  burned,  insula- 
tora  and  wadieri  ara  defective.  Soews  or  duds  wlAA  are  bent,  battofad>  tmilBan  or 
which  have  crossed  or  damaged  threads,  are  defective.  X^aadt  whidl  hare  fanfcen 
strands,  badly  frayed  insulation,  are  defective. 
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•  — CONTACT  PLATE  PLUNGER 
//  /  ^CONTACT       •  RETAt^ER 


EXPLODED    DRAWING  OF    SERIES    FVVRALLEL  SWiTX>l 


Assembling  Series  Parallel  Switch 


ASSEKfBLY  OF  COIL  AND  PLUNGER  ASSEMBLY.  1.  Attach  terminal 
housing  to  winding  assembly  with  two  screws. 

2.  Place  proper  winding  lead  clips  on  switch  control  terminal  screws  and  also 
insulation  washer  and  three  insulation  bushings.  Insert  terminals  in  terminal  housing 
and  place  on  each  insulation  washer,  plain  washer,  lockwasher,  nut,  lead  clip,  lock- 
washer,  and  nut. 

3.  Insert  plunger  and  place  on  terminal  end  the  following  parts:  plain  washer, 
cupped  slot  washer  (in  groove),  plain  washer,  spring,  cup  washer  (cupped  side  facing 
spring),  contact  disc,  and  nut.  Secure  with  cotter  pin. 

4.  Install  return  spring  and  cup  washer  retainer  and  secure  with  cotter  pin. 

5.  Replace  gasket  and  screw  on  plunger  cover. 

ASSEMBLY  OF  TERMINAL  PLATE  AND  CONTACT  ASSEMBLY.  1.  In- 
stall contact  plunger  and  contact  point  arrangement. 

2.  Resolder  lead  to  fuse  socket. 

3.  Insert  the  two  large  terminal  studs  through  insulating  plate,  metal  plate  sup- 
port and  insulating  bushings. 

4.  Insert  the  large  terminal  studs  through  the  terminal  plate  and  place  on  one 
(the  one  without  the  lead  clip  on  it)  the  following:  Contact  assembly,  lockwasher 
and  nut.  On  the  other,  place  the  following:  plain  washer  (this  goes  on  top  of  the  lead 
clip  which  the  stud  was  placed  through),  lockwasher,  and  nut. 

ASSEMBLY  OF  SOLENOID  SWITCH.  1.  Install  two  gaskeU  and  contact 
plate  assembly  and  secure  with  four  plain  washers,  lockwashers,  and  screws. 

2.  Install  large  insulating  plate,  two  insulating  bushings  and  terminal  cover. 

3.  Secure  the  ground  strap  in  place  with  screw  and  lockwasher. 

4.  Insert  the  two  fuses  in  their  sockets.  Place  on  the  fused  terminal  (side)  a  plain 
washer  and  then  install  at  each  fused  terminal  the  following  parts:  lockwasher,  fuse 
terminal  assembly,  (inspect  the  socket  end  that  the  fuse  fits  in,  it  should  offer  good 
contact)  terminal  lead  clip,  plain  washer,  lockwasher,  and  nut. 

5.  Install  on  the  "SW"  terminal  insulating  bushing,  plain  washer,  lockwasher, 
nut,  lead  clip,  plain  washer,  lockwasher,  and  nut. 

6.  Place  on  each  of  the  two  large  terminal  studs  the  following:  insulating  washer, 
plain  washer,  lockwasher,  nut  (also  place  a  small  lead  clip  on  the  " — A"  terminal), 
large  terminal  lead  clip,  lockwasher,  and  nut. 
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ASSEMBLY  OF  THE  ENGINE 

*^Ceep  it  clean"  ...  is  the  first  rule  when  working  on  any  part  of 
the  Cununitw  Dieiti  engine.  A^r  ctemiAK  the  cylinder  bfaicic  witii  clem 
solvent  and  compressed  air,  place  it  bottom  up  on  a  skid  or  frame  of 
heavy  timbers.  Use  only  clean,  washed  cloths  to  prevent  lint  from 
altering  the  engine.  Nearer  uae  cotton  WMte. 


CYLINM  MOCK 

CYLINDER  BORES :  Clean  the  bores  in  the  cylinder  block  at  the 
point  where  the  rubber  pack  rings  of  the  cylinder  liners  seat  end  the 
oounter  bores  Hhttt  receive  the  flanges  of  the  cylinder  liners.  These  points 
must  be  thoroughly  clean  before  attempt- 
ing  to  install  a  cylinder  liner.  Scrape  away 
scale  and  finish  with  fine  emery  cloth. 
Wash  thoroui^y. 

DRILLED  OIL  HOLES  TO  MAIN 
BEARINGS:  1.  With  a  small  rod,  clean 
out  the  oil  holes  leading  from  the  oil 
header  to  the  main  bearings. 

2.  One  oil  hole,  to  the  front  or  Num- 
ber 1  main  bearing  leads  on  to  the  idler 


3.  An  the  main  beMtag  studs  on  the  canuliaft  side  of  the  engine 
are  slotted  or  drilled  for  lubrication  to  the  main  bearing  caps.  Th^ 
slots  must  be  thoroughly  cleaned. 

OIL  HEADER:  An  oil  header,  or  drilled  hole  for  distributing  the 
hibricating  oil,  runs  the  full  length  of  the  cylinder  block.  It  can  be 
inspected  and  cleaned  by  removing  the  small  {dugs  on  eadi  end  oi 
the  cylinder  block.  Swab  it  out  in  the  same  manner  you  would  clean  a 
rifle  barrel.  Never  use  waste. 

MAIN  BEARING  DOWEL  RING  GROOVES:  When  assem- 
bling new  main  bearings,  be  sure  the  dowel  ring  groove,  or  lock  groove, 
on  (MM  end  of  Hie  bearing^  it  assembled  to  the  maidfold  nde  of  the 
engine. 

UPPER  MAIN  BEARINGS:   I.  Main  bearings,  Numbers  1,  3 

and  5  are  alike.  Numbers  2  and  6  are  also  alike,  wi^  no  oil  holes  or 
grooves  provided.  Main  bearing  Number  4  has  one  oil  hole  and  this 
hole  must  be  aaaembled  to  register  ^th  the  oil  hole  in  the  cylinder 
block.  This  is  necessary  because  the  crankshaft  is  not  drilled  for  lubri- 
cation to  the  Number  4  main  bearing  as  it  is  to  the  other  bearings. 

2.  Main  bearing  Ntimber  7  is  designed  with  a  thrust  flange  to 
take  the  end  thrust  of  the  crankshaft  and  no  oil  holes  are  provided. 
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3.  Before  inserting  the  shells  in  the 
block,  any  bum  must  be  removed.  Any 
particle!  of  dirt  or  metal  umler  Hw  ibell 

will  cause  distortion  and,  ultimately,  bear- 
ing failure.  Shells  should  be  firmly  aeeiled 

in  the  block. 

MAIN  BEARING  DOWEL  RINGS: 
Main  bearing  shells  are  locked  in  place 
wilb  dowel  or  lock  rings.  When  assembling  these  main  bearing  lock 
rings  to  the  main  bearing  studs  (on  the  manifold  side  of  the  engine), 
make  sure  that  the  dowel  rings  fit  down  into  the  cylinder  block  freely 
cod  tii8t  esdi  groove  in  the  msin  tMBsring  is  fitted  vound  tlw  dowd  rmg^. 
If  tlie  ring  does  not  fit  into  the  bearing  groove  pnpttfyf  the  mna  bearing 
will  be  distorted  and  ultimately  fail 

CRANRSHAPT 

1.  Make  sure  that  all  oil  holes  and  bearing  joumalt  on  tiie  crank- 
•haft  are  absolutely  clean.  Don't  use  waste. 

2.  Lubricate  each  main  bearing  with  good,  clean  lubricating  oU 
before  attempting  to  lift  the  crankshaft  into  place. 

3.  For  lifting  the  crankshaft,  use  a  clean  piece  of  rope,  connected 
between  two  crank  Hirowa.  It  is  very  important  that  the  crankshaft  be 
lowered  squarely  into  place.  Make  sure  tiitt  the  flange  on  the  crankshaft 
does  not  l:dnd  on  the  thrust  faces  of  the  rear,  or  Number  7,  main  baarinc. 

4.  All  journals  on  the  crankshaft  are  drilled  for  lubrication  ezoepl: 

the  center  main  bearing. 

LOWER  MAIN  BEARINGS:  1.  Number  1,  3  and  5  lower  main 
bearings  are  alike,  and  Number  2, 4  and  6  are  alike.  Oil  holes  and  grooves 
are  provided  in  all  lowar  maiii  bearinp. 

2.  Btion  assembling  the  lower  main  baaifags  to  crankahafl; 

make  sure  each  shell  is  tixmnii^y  lubricated  with  dean  oil»  and  all 

burrs  removed. 

3.  The  back  of  the  bearing  shell  and  the  bearing  seat  must  be 
carefully  cleaned  of  even  the  smallest  particles  of  dirt  or  metal.  Be 
sure  that  the  small  groove  on  one  side     tiie  bearing  is  fltmctd  toward 

the  manifold  side  of  the  engine. 

MAIN  BEARING  CAPS:  1.  Each 
main  bearing  cap  is  numbered  to  corres- 
pond widi  an  upper  main  baazinf. 

2.  Place  each  cap  over  tba  stud  vrith 
the  number  to  the  camshaft  side  of  the 
engine.  Main  bearing  oqw  are  not  inter- 
changeable. 
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3.  The  cylinder  block  is  precision 
machined  for  the  cap  to  fit  into  its  cor- 
rect pCMdtton.  Alter  each  main  bearing 
didl  has  been  put  in  potHdoa  by  hand, 
uis  a  amall  hammer  to  tap  the  cap*  down 
•ecurely  into  place. 

4.  Never  file  the  cape  to  reduce  the 

clearance. 


LOCK  PLATES  AND  STUD  NUTS:  1.  Lubricate  the  threads 
on  each  main  bearing  stud.  Place  new  lock  plates  in  position  before 
instal&ig  the  itud  uuta. 

2.  Tighten  the  bearing  stud  nuts  alternately,  a  little  at  a  time, 
anng  a  heavy  duty  socket  wrench  wMi  tt  36"  handle.  Pull  all  the  nuts 

evenly  and  securely  in  place.  If  a  torque  wrench  is  available,  the  main 
bearing  stud  nuts  should  be  pulled  to  310  to  330  foot  pounds. 

CRANKSHAFT  END  CLEARANCE:  1.  Check  the  end  thrust 
clearance  on  the  Number  7  main  bearing  between  the  thrust  face  of  the 
bftiiBg  and  the  llintst  flange  on  the  crankshaft. 

2.  Use  a  small  bar  to  pry  the  crankshaft  toward  the  rear  end  of  the 
engine  and  dwde  witfi  a  f eelef  gauge  around  the  entire  thrust  face  oi  the 
bearing.  Clearance  diould  be  .006"  to  .008". 

3.  If  the  clearance  is  less  than  .006",  it  will  be  necessary  to  remove 
the  bearing  shells  and,  using  a  mill  file,  carefully  relieve  each  thrust  face 
of  the  main  bearing  until  proper  clearances  are  obtained. 

MAIN  BEARING  LOCK  PLATES:  Using  a  small  bar,  bend  up 
one  corner  of  the  lock  plate.  Then  with  a  flat  end  punch,  lock  securely 
in  place  against  the  flat  side  of  the  main  bearing  nuts. 

MAIN  BEARING  REPLACEMENT  WITHOUT  PULLING  THE 
CRAHKSMAtT:  Main  bearing  shells  axe  positioned  in  the  block  and 
caps  by  a  dowel  ring  on  each  stud  opposite  the  camshaft  side  of  the 
engine.  This  permits  the  replacement  of  the  iiqjper  shells  without  disman- 
tling the  engine.  Chedc  the  registry  (tf  the  oil  holes  in  the  shells  with 
corresponding  holes  in  the  bearing  caps. 

NCn^:  Main  bearing  caps  are  assem- 
bled so  l3m  marks  are  on  the  camshaft  side 
of  the  engine.  Should  a  bearing  burn  out, 
tiie  metal  should  be  carefully  removed 
frana  all  <m1  pnsagee  in  the  crankiiiaft  and 
the  cylinder  block.  Improper  cleaning  of 
tiiese  passages  will  result  in  another  bear- 
ing failure.  If  the  remaining  bearings  have 
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had  considerable  service,  it  is  recommend- 
ed that  all  be  replaced.  Repladi^  one 
bearing  when  th»  otiatfs  are  badly  worn 
means  that  the  new  bearing  will  take  the 
load  until  it  has  attained  the  same  diam- 
eter as  the  old  ones.  Another  bearing 
failura  muaOy  remits  befora  lUa  oocura. 

To  change  the  main  bearing  shells,  first 
remove  the  bearing  cap,  bearing  and 
doaral  ring.  Tiini  tiw  arankiiiaft  tlii^itj^ 
and  the  upper  bearing  shell  should  r<M 
out  with  the  crank  as  it  turns.  ShouM 
tile  bearing  be  stuck  in  tiw  Mode,  a  flat 
head  pin  may  be  used  in  the  oil  hole  in 
the  crankshaft.  Be  sure  that  the  pin  head 
does  not  project  from  the  crankshaft  more 
tiiatt  3/32*  or  damace  will  nault  to  tiia 
block. 

Ron  tiw  pin  aiainrt  tiw  baaring  rfwIL 
It  will  turn  out  whan  tiw  crank  is  revolved. 


OIL  SEAL  AND  COVER  PLATO:  1.  SheUac  a  new  gasket  over 
tiw  dowel  pina  on  the  rear  of  tiw  cylinder  blodc.  Aasembia  the  upper 
cover  plate  over  the  dowel  pins  and  tighten  down  the  four  cap  screws 
and  lock  washers.  With  the  crankshaft  pried  toward  the  cover  plate, 
check  the  clearance  between  the  crankshaft  flange  and  the  opposing 
teee  of  the  covar  plate.  Clearance  riiottld  ba  .004**  to  .006". 

2.  The  .004"  to  .006"  clearance  between  the  crankshaft  flange  and' 
the  opposing  face  of  the  cover  plate  can  be  obtained  by  the  use  of  .005" 
and  jOIO"  gadnts  to  move  the  cover  piatsa  to  or  from  the  cyUnder  btodc 


3.  Also  check  the  clearance  between  the  crankshaft  and  the  bore 
of  the  cover  plate.  This  should  be  .006".  When  installing  new  cover 
platea  this  claaranca  must  ba  oorract  bafota  tiw  domd  pin  taolaa  ara 
reanwd  to  ovardsa. 

4t  Ramow  tiw  ooivar  ptato  and  install 

new  asbestos  seals  into  the  recess  of  both 
upper  and  lower  cover  plates.  New  asbes- 
tos seals  must  ba  bevidbd  on  tiiree  sides 
of  each  end,  1/32"  by  45°,  leaving  the 
inside  edge  square.  The  ends  of  the  seal 
should  not  extend  more  tfaan  1/32"  above 
joining surfaoea of  cosef  plates.  Thai 
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must  be  Hmroug^ly  oiled,     an  oil  leak 

will  develop  if  dry  seals  are  run  on  a  dry 
shaft.  Make  sure  that  atbettoa  seala  are 

well  seated  in  grooves. 

5.  Shellac  new  connecting  gaskets  to 
the  kywer  cover  plate.  Assemble  tiw  lower 
plate  to  upper  plate  and  bolt  together 
tightly  with  dowel  fit  bolts,  lock  washers 
and  nuts.  Install  cap  screws  and  lock  washers  to  the  cover  plates,  and 
pull  up  ewaiy  to  Ihm  cylinder  blodc  over  tiie  dowel  fiim. 

FLYWHEEL  HOUSING 

1.  The  gasket  on  the  flywheel  housing  is  a  seal  for  the  camshaft 
bore.  Tlue  gasket  diould  be  put  on  tiie  housing.  Use  fadut  cement  and 

allow  it  to  dry  so  it  will  not  slip.  Any  slipping  of  the  gasket  will  allow 
oil  to  leak  out  of  the  back  end  of  the  cam  bearing, 

2.  After  the  housing  is  bolted  in  place,  the  bore  of  the  housing 
should  be  checked  with  an  indicator.  Maximum  total  run-out  must  be 
held  wid^  JOS".  II  a  greater  variation  ahowa,  pilot  bearing  and  ooiq> 
lii^E  wear  wiU  be  excewive. 

3.  The  fmce  of  the  flsrwheel  hmaing  diould  be  checked  in  the 
same  manner  as  the  bore.  The  maximum  total  run-out  on  the  face  muat 

also  be  held  to  within  .008". 

THE  FLYWHEEL:  1.  Clean  and 
remove  all  burrs  from  the  flange  of  the 
t>rtntin/t}fi^  ffn^  ^fff  fac^  of  the  fljnwtiaBl 

2.  Hace  a  new  gasket  over  ttie 
dowel  pins  on  the  flange  of  tiie  cavnk- 
shaft 

3.  Installation  of  the  flywheel  can  be 
simplified  by  using  two  manifold  studs 
screwed  into  tiie  flange  of  Hie  cranlniMift 
aa  guides. 

4.  Assemble  the  flywheel  over  the 

dowels  to  tba  crankshaft  and  secure  in 
place  with  lock  washers  and  cap  screws. 

5.  Indicate  the  clutch  or  coupling 
face  and  bore  of  the  flywheel.  Maximum 
run  out  flikould  not  eaeead  iXH*. 

6.  Lock  die  scrawt  bx  the  fly- 
wheel in  pairs  to  assure  fiill  benefit  from 
the  lock  wires. 
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CYLINDER  LINERS 

1.  Before  installing  the  rubber  pack  rings, 
make  sure  that  the  cylinder  liner  fits  freely 
in  the  cylinder  Udck.  This  can  be  doo«  by 
diecking  as  foUowt: 

Place  the  cylinder  liner  in  the  blodc.  Pass 
a  .0015"  feeler  fauge  around  the  entiM  cir- 
cumference of  the  cylinder  lin^  flange  at 
the  top.  If  this  necessary  clearance  is  not 
present,  remove  the  cylinder  liner  and  scrape 
the  counterbore  in  the  top  of  the  cylinder 
blodi  at  the  points  of  btntSng  until  the  jOOIS" 
dearanoe  is  obtained. 

2.  The  liner  must  also  fit  freely  in  the 
cylinder  block  at  the  point  where  the  pack 
rings  seal  the  liner  in  place.  Check  at  this 
point  by  the  method  described  above,  using 
a  .003"  feeler  gauge.  If  .003"  clearance  is 
not  present  aroiuid  the  entire  circumference, 
scrape  Ihe  block  at  the  binc&ig  points  as 
outlined  previously. 

NOTB:  If  the  cylinder  liner  does  not  fit 
freely  at  both  points  mentioned,  it  will  be 
distorted  when  the  cylinder  head  is  assem- 
bled and  tightened  in  place.  This  would 
result  in  a  scored  cylinder. 

3.  Rubber  rings  are  used  to  seal  the  base 
of  the  water  jacket  around  the  bottom  of  the 
cylindtf  liners.  Remove  Ihe  cylhtder  Waen 
from  the  block  and  roll  the  seal  rings  into  the 
three  grooves  at  the  bottom  of  the  liners, 
being  careful  not  to  stretch  the  rings. 

4.  Rub  a  thin  coat  of  liquid  soap  on  the 
surface  of  the  block  on  which  the  rings  will 
seat.  This  lubricant  should  be  put  on  the 
block  only,  and  not  on  the  cylinder  liners  or 
ringL  An  meemiw  amottnt  of  tubricuit  may 
force  the  rubber  rings  out  oi  the  groofves  and 
ruin  them  when  the  liner  b  installed. 
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5.  Ittwit  file  cyfinder  liner  in  place 
ao  tile  marks  on  the  liiaer  and  the  block 
will  coincide.  If  tfaia  is  not  done,  tiie  valve 
will  strike  the  liner. 

Wamutg:  T*h0  Urm  moat  mttat  lifte 

IjIoc^  with  hand  pressure  only.  Do  not 
force  the  liner  into  the  bJocfc,  as  iorcing 
will  cause  distortion. 


6,  U«ng  a  gauge,  check  the  inside 
diameter  of  the  liner  for  out  of  round,  as 
soon  as  it  is  placed  in  the  cylinder  block. 
If  it  is  more  than  .001"  out  of  round,  or 
tapered  from  the  top  to  the  bottom,  pull 
the  Uner  inm  tiie  btodc  and  diedc  tibe 
bore  in  tile  cyfinder  blodc  for  dirt  or  scale.  Clean  and  reinstall  tiM  liner 
and  check  with  the  gauge  at  all  the  points  shown.  The  iiuide  diameters 
oi  a  standard  cylinder  linw  art  4J75"  to  4.876". 

7,  In  measuring  oversise  Unars^  add  the  oversiae  to  tiie  standard 
dimensions.  Four  gauges  are  available — standard  and  one  for  each  of 
the  following  81208^.020",  .030",  .040". 


CniNDIR  LINEt  OAUOe  MARKS 


PISTONS  AND  CONNECTING  RODS 

INSTALLING  THE  PISTON  ASSEMBLY:  A  simple  ring  com- 
pressor can  be  made  from  the  upper  half  of  an  old  cylinder  liner  by 
taper-grinding  the  top  inside  10°  to  accommodate  the  uncompressed 
rings,  or  use  the  standard  compressor  as  shown. 

1.   Assemble  the  bolts  to  the  connecting  rod  with  the  heads  in 
locked  position.  The  connecting  rod  bolts  must  not  be  interchanged. 
Clean  the  bearing  seat  in  the  connecting  rod.  Oil  thoroughly  and  insert 
the  pirtOD  rod  asseml^,  <^  fint^  tlffougb 
the  top  of  the  ring  compressor^  Be  very 
careful  to  align  all  rings  with  tiie  taper 
in  the  ring  compressor  or  broken  rings 
will  result 

2i  Place  the  connecting  rod  and  piston 
assembly  in  the  cylinder  liner  with  the 
numbered  side  of  the  rod  toward  the 
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f  mdiaft  Connecting  rods  are  numbered 

to  correspond  with  their  respective  cylin- 
ders and  it  is  most  important  that  they 
be  SMemUed  accordingly. 

3.  From  the  bottom,  pull  the  connect- 
ing fed  and  the  pUttm  tonmrd  the  craak- 

BEARINGS:  1.  Before  fitting  new  con- 
necting rod  bearings,  clean  the  crankshaft  carefully.  The  back  of  the 
bearing  and  its  seat  in  the  connecting  rod  must  be  smooth  and  clean  or 
the  bearing  will  not  fit  the  ihaft  peopvly.  Oil  tiie  bearing  in  the  ^Mft 

2.  The  small  lip  projecting  from  the  back  of  the  bearing  shell  fit* 
into  the  groove  in  the  connecting  rod  to  dowel  it  in  place.  It  must  be 

lined  up  correctly. 

3.  Insert  the  bearing  shell  and  roll  it  into  position  in  the  connecting 

fod* 

Wmrning;  OoimecCEntf  rod  c^pe  muat  not  be  hat&r^utnied,  Aied 
or  hmned  end  ior  end. 

4.  Oil  the  beasing  tiMroughly.  The  tnatchad  aumhata  atampini  <n 
the  connecting  rodi  and  on  tiw  ci^  muit  face  tiia  camriiaft  ilda  of  the 

engine. 

5.  A  small  lip  projecting  from  the  back  of  the  bearing  shell  fits 
into  the  groove  in  the  rod  ci^^  Tlda  holda  Hie  bearing  shell  in  place  and 
keeps  it  from  turning. 

6.  Install  the  lock  plates  and  nuts  and  pttll  Ufl  tightly  with  a  14" 
box  wrench,  or  to  105-115  foot  pounds  if  a  torque  wrench  is  available. 

7.  Lock  the  projecting  lip  of  the  lock  plate  against  the  fiat  side  of 
the  connecting  rod  bolt  nut.  The  rods  are  machined  to  provide  a  side 
dearanoe  of  .006*  to  .008".  Cbadc  die  clearanca  around  ^  full  drcum- 
fereoce  of  die  crankshaft  with  a  featar  gauge. 

CAMSHAFT 

1.  A  dirust  wadier  is  provided  to  talce  the  end  thrust  of  liie  cam- 
shaft. There  are  three  small  oil  grooves 
in  the  thrust  washer,  and  these  small 
grooves  must  face  the  camshaft  gear. 

2.  Before  installing  the  camshaft,  see 
that  all  cam  bu)diing»  are  dean  and  prop- 
erly lubricatecL 

3.  The  camshaft  has  three  cams  for 
each  cylinder.  These  operate  the  three 
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push  rodi  tMeb.  liad  to  Umi  MdMUit  iKalve, 
tin  fiMl  ifljMtor  and  the  iotak*  valve. 

4.  The  camshaft  is  drilled  its  full 
length  for  lubrication  and  this  oil  passage 
should  be  carefully  cleaned.  Rotate  the 
caattbaft  tliglitly  whila  imtalfitif  it  ta  the 
llikx:k.  This  permits  the  lobes  of  the  cam 
to  pass  through  the  camshaft  bearings 
and  allows  the  camshaft  to  enter  easily. 

5.  Index  the  zero  on  the  camshaft  gear  with  the  zero  on  the 
eranloliaft  gear.  CnaSstg  will  be  correct  tf  tiia  number  on  llw  easoAmh 
gear  is  indexed  iri&t  the  number  on  the  camshaft,  and  if  Hib  xeroe  ol 
the  crankshaft  fear  and  camshaft  gear  are  indwrod,) 

IDLER  GEAR 

1.  Place  the  idler  gear  on  its  shaft,  being  careful  to  mesh  the 
(ears  properly,  and  check  to  see  that  the  gear  teeth  of  the  idler  gear 
are  flush  with  Hia  canadiaft  fear  tecflii.  It  is  poarible  to  install  Hia  idler 
gear  backward^  but  this  would  be  noticeable  because  the  gear  teeth 
would  not  be  flush  with  the  camshaft  gear  teeth. 

2.  The  idler  gear  does  not  need  to  be  timed  with  the  camshaft 

gear. 

GEAR  COVER 

1.  Shellac  a  new  gasket  to  the  gear  cover  .and  assemble  the  cover 
to  ibm  cylinder  Mode  over  tiie  dowel  pins. 

2.  Assemble  the  oil  pressure  regulator  and  install  it  in  the  end 
of  the  camshaft  Two  lock  wMhers  and  cap  screws  hold  the  oil  pressure 
regulator  tiirust  plate  to  the  gear  case  cover. 

LUMICATINO  OH  PUMP 

1.  Using  a  new  gasket,  install  the  lubricating  oil  pump  to  the  rear 
of  the  flange  on  the  cylinder  block.  Match  the  drive  gear  to  the  cam* 
shaft  gear  carefully. 


2.  It  will  be  necessary  to  start 
assembling  the  oil  pump  securely. 

3.  Secure  the  pump  in  place  with 
lodk  wadiers  and  cap  screws. 

on.  PAN 

1.  Rnnove  the  screen  in  the  oil  pm 
and  dum  it  thoro«i|^  before  rspladng. 

2.  Clean  the  gasket  face  on  both  the 
cylinder  block  and  the  oil  pan.  Shellac 


the  lower  inside  nut  before 
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a  new  gasket  to  the  oil  pan  and  assemble  the  pan  to  the  cylinder 
block  with  capscrews  and  bolts 

Caution:  Three  sizes  and  types  of  capscrews  and  bolts  are  used 
in  this  installation. 

3.  After  the  engine  has  been  brought  up  to  operating  temperature, 
always  retighten  all  oil  pan  nuts  and  capscrews  to  prevent  oil  leaks. 

CAM  ROCKER  LEVER  ASSEMBLIES 

1.  The  cam  rocker  assemblies  work  directly  on  the  camshaft  and 
actuate  the  valve  and  injector  push  rods. 

2.  Using  a  new  gasket  exactly  .015"  thick,  install  the  cam  rocker 
assemblies  to  the  cylinder  block  in  exactly  the  same  order  as  removed. 

Caution:  A  gasket  of  any  other  thickness  would  change  the  timing 
of  the  engine. 


1.  The  lubricating  oil  pipe  carries  oil  from  the  camshaft  to  the 
upper  rocker  housing.  There  is  one  oil  pipe  for  each  pair  of  cylinders. 

2.  With  the  small  hole  drilled  through  the  pipe  at  the  top,  install 
the  pipe  between  each  pair  of  cylinders. 

3.  Tighten  the  pipe  by  inserting  a  small  pin  punch  through  the 


1.  With  new  gaskets,  assemble  the  compression  release  shaft 
bearing  to  the  side  of  the  block  and  secure  with  lock  washers  and  cap 
screws. 

2.  The  compression  release  shaft  runs  the  full  length  of  the 
engine  on  the  camshaft  side.  It  contains  a  lifting  notch  for  each  intake 
valve  push  rod.  Insert  the  shaft  into  the  cylinder  block  and  install 
the  packing  and  packing  glands. 

3.  Tighten  in  place  with  lock  washers  and  cap  screws. 

4.  Lock  the  compression  release  shaft  in  place  with  the  small 
lock  screws  in  the  flywheel  end  of  the  engine. 

5.  Place  the  intake  push  rod  in  position  in  the  lower  lever  socket. 
With  the  engine  on  Number  1  top  center  (on  the  firing  stroke),  turn 
the  compression  release  shaft  until  the  lifting  notch  on  the  shaft  is 
within  1/32"  of  the  collar  of  the  intake  valve  push  rod. 

6.  Assemble  the  compression  release  lever  to  the  shaft  so  that 
it  is  against  the  stop  nearest  the  water  pump  and  lock  in  place. 

7.  Install  the  expansion  plug  and  tighten. 


LUBRICATING  OIL  PIPES 


hole. 


COMPRESSION  RELEASE  SHAFT 
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1.  Place  a  new  cylinder  head  gasket  on 
tibe  cylinder  block  and  liner. 

2.  Install  two  new  leather  packing  rings 
on  each  lubricating  oil  pipe  and  pull  them 
down  against  the  cylinder  head  gasket. 

3.  Thoroughly  clean  the  faces  of  the 
cylinder  heads  and  install  the  heads  over  the 
studs  and  dowels  on  the  block. 

4.  Tighten  each  nut  slightly  in  the  cor- 
rect order,  using  a  1  "  socket  with  a  handle 
46"  long. 

Continue  tightening  in  rotation  until  all 
nuts  have  been  secured.  If  a  torque  wrench 
is  «vaiiaUeb  tii^tto  ik»  carltndAr  ii«ad  miti 
to  430-450  foot  pounds. 

INJECTORS 

1.  Before  isistaUing  the  injectors,  wrap 

a  clean  cloth  around  a  wooden  stick.  Clean 
out  the  injector  sleeve  in  the  cylinder  head 
and  carefully  wipe  the  injector  cup  seats. 

Warning:  Never  use  A  metal  rod  or  waste  in  this  cleaning  opera- 
tion. Never  attempt  to  scrape  or  ream  the  Cummins  Diesel  Injector  Seat 
because  the  copper  sleeves  and  seats  are  easily  scratched  or  marred. 

2.  Place  the  injector  in  its  proper  position  in  the  cylinder  head, 
being  very  careful  not  to  hit  or  bruise  the  injector  tip. 

3.  Place  new  gaskets  on  the  fuel  inlet  and  drain  connections  and 
screw  the  connections  into  the  injector  three 

tium 

4.  The  right-hand  hole  is  for  the  inlet 
fuel  connection  and  the  left4iand  hole  is  for 
the  drain  connecdoo. 

5.  CXI  the  injector  hold  damn  studs.  In- 
stall the  nuts  and  tighten  to  10-15  foot 
pounds  with  a  torque  wrench,  of,  tighten  by 
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crack  the  cylinder  heads. 

6.  Tighten  the  fuel  inlet  and  draiii 
connections,  being  careful  not  to  apply 
so  much  pressure  that  the  copper  gaskets 
may  be  ndaed. 

PUSH  RODS 

1.  Insert  the  injector,  intake  and  ta^ 
haust  push  rods  into  their  sockets. 

Caution:  The  push  rods  must  be  re- 
placed in  the  exact  order  in  which  they 


lafflsit  The  iatilDe  rods  lum  oolfauni  for 
th*  oompnmum  relate.  WiImhm*  purfi. 
rode  ere  pleio. 

ROCKER  ARM  HOUSINGS 

1.  Loosen  the  lock  nuts  on  the  injector 
adjusting  screws  and  bade  out  tiie  screws. 

2.  Rocker  arm  housings  are  numbered 
on  tile  cover  teoe  end  must  be  fnetellwd 
la  nnmedcal  order,  sbuttng  whfa  Number 
1  to  tiie  front  of  tfie  engine. 

3.  Instsn  new  rodmr  ena  houriag  gedeeti  over  the  studs  to  the 
cylinder  heedti 

4.  As  the  rocker  housings  ere  assembled  over  Ae  studs,  align  the 
pwh  rods  wMi  tiie  rodKr  lever  ed  justing  screws. 

5.  Tighten  down  the  housing  nuts  evenly. 

6.  Check  the  push  rods  with  a  light  to  be  sure  they  are  correctly 
installed  in  their  respective  sockets. 

7.  Put  new  gaskets  on  the  lubricating  oil  fnpes  end  install  and 
tighten  down  the  pipe  caps. 
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LUBRICATING  OIL  LINES 

1.  With  new  gaskets,  assemble  the  oil  suction  and  oil  pressure 
lines  from  the  lubricating  oil  pump  to  the  cylinder  block. 

Caution:  Immerse  the  sleeve  in  lubricating  oil  before  making  the 
joint.  If  the  tube  and  rubber  packing  rings  or  washers  are  not  lubricated, 
the  nut  is  liable  to  roll  the  rubber  and  ruin  the  seal. 

2.  The  fittings  have  a  definite  stop  at  the  end  of  the  thread,  and 
it  is  only  necessary  to  tighten  the  nut  until  this  stop  is  reached  to  make 
a  perfect  joint. 

WATER  MANIFOLD 

1.  Shellac  a  new  gasket  to  each  of  the  water  manifold  feet  and 
secure  the  manifold  to  the  cylinder  heads. 

2.  There  are  three  thermostats  that  control  the  temperature  of  the 
cooling  solution  in  the  engine.  Place  the  two  manifold  thermostats  in 
the  water  manifold  and  assemble  the  thermostat  cover  with  a  new  gasket. 

3.  Install  the  water  by-pass,  or  third  thermostat,  in  the  by-pass 
connection. 

4.  Using  a  new  gasket,  secure  the  by-pass  connection  to  the  water 
manifold. 

The  water  by-pass  thermostat  is  normally  open  until  the  operating 
temperature  is  reached.  At  this  point,  the  manifold  thermostats  open, 
and  the  by-pass  thermostat  closes. 

INTAKE  AND  EXHAUST  MANIFOLDS 

1.  Assemble  new  gaskets  over  the  manifold  studs  and  dowel  pins. 

2.  Place  the  clamps  on  the  studs  and  start  the  lock  washers  and 
nuts  to  hold  them  in  place. 

3.  Fit  the  exhaust  manifold  over  the  dowel  pins  in  the  cylinder 
head  and  turn  the  stud  nuts  down  just  enough  to  hold  the  manifold  on 
the  dowels. 

4.  Turn  down  the  two  clamps  on  the  Number  1  cylinder  head  so 
that  the  intake  manifold  may  be  slipped  into  position. 

5.  Line  up  all  the  clamps  and  tighten  the  nuts  evenly,  securing 
both  manifolds  in  place. 

COMPRESSION  RELEASE  SPRING 

Hook  the  compression  release  lever  spring  into  the  lever  and,  with 
a  small  cap  screw,  install  the  other  end  to  the  front  cylinder  head.  This 
spring  holds  the  compression  release  continuously  in  running  position, 
unless  the  lever  is  pulled  open  by  hand. 
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3.  Assemble  and  tighten  each  drain  line 
to  its  injector  drain  eonnecfioo. 


2.  Atsetnbte  tbe  injector  dtain  mani^ 
fold  to  the  cylinder  tiodt  and  secure  it 
in  place  with  small  clamps  and  screws. 


1.  The  injector  drain  manifold  is 
provided  to  drain  the  fuel  which  has  by- 
passed the  injector  plunger  and  carry  it 
back  to  the  fuel  pump.  This  fuel  is  al- 
lowed to  by-pass  to  lubricate  the  injector 
plunger. 


INJECTOR  DRAIN  MANIFOLD 


REPAIR 


SECTION 


1.  Check  tlM  fuel  pump  <faiva  gear  to  aee  that  the  tinung  nMtfk 

on  the  gear  lines  up  with  the  mark  on  the  governor  housing,  and 
that  the  timing  mark  appears  in  the  middle  of  the  inspection  hole  in 
the  tide  of  the  diitributor  homing. 

Wmndngi  UtdMn  iimm  two  mt9  of  tiei^ni  tnatka  appemt,  H  will 
iba  impomibl0  to  thm  the  pump  to  the  engine. 

2.  Turn  the  crankshaft  to  Number  1  top  center.  The  two  center 
punch  marks  on  the  back  side  of  the  camshaft  gear  will  appear  through 
the  fuel  pump  mounting  flange. 

3.  Put  dialk  on  the  top  of  each  center  pundwd  toodi  on  the 
cam  gear  and  on  the  marked  tooth  on  the  fuel  pump  gear. 

4.  Install  the  fuel  pump  and  gasket  to  the  cylinder  block.  Index 
the  one  center  punched  tooth  on  the  fuel  pump  drive  gear  between 
the  two  center  pundied  teeth  oo  Hie  cam  gear. 

5.  Check  througll  the  iaqMCtion  hole  of  the  gear  case  cover  to 
tee  that  the  fuel  pump  gear  is  properly  indexed  to  the  camshaft  gear. 

6.  Install  and  tighten  the  cap  screws  to  the  governor  flange. 

7.  Install  and  tighten  the  two  capscrews  in  the  lower  mounting 
flange  on  the  fuel  pump  bouiiag  and  the  two  cap  acrewa  on  tiie  upper 
mounting  flange  of  tiie  pump  houeing. 


RJB.  DRAIN  UNI 

Assemble  the  fuel  drain  line  leading 
from  the  drain  manifold  to  the  fuel  pump 
and  damp  to  the  cylinder  block. 


FUEL  SUPPLY  LINE 


All  fuel  supply  fittings  are  numbered 
on  the  fuel  pump  distributor.  Anemble 
the  lines  from  the  distributor  to  the 
proper  injector  fuel  inlet  connection  and 
damp  in  place. 
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WATER  PUMP  DRIVE  PULLEY 

Assemble  the  water  pump  drive  pulley  to  the  keyed  fuel  pump 
ihaft  from  the  front  of  the  gear  housing.  Assemble  the  nut  and  lock 
pUifce  to  the  thaSt  uad  tii^tHi  Mcuiely.  Baod  tbi  k>^  plttts  over  on 
the  flat  aide  oi  tlie  nut  to  lock  it  in  place. 


WATER  PUMP  AND  DRIVE  BELTS 

1.  Tvirn  the  water  pump  so  that  the  low  point  of  its  eccentric  is 
toward  the  drive  pulley.  Assemble  the  belts  over  the  pulleys. 

2.  Using  a  new  ring  garice^  auewbU  tiie  pump  to  the  t^Iinder 
block.  Hold  the  pump  in  place  with  the  clamp  ring,  capscrews  and  lock 
washers  finger  t^t  only. 

3.  Tighten  the  water  ptmip  drive 
belts  by  inserting  a  screwdriver  in  the  hole 
in  the  side  of  the  pump  body.  Rotate  the 
pump  body  cotmtef-ehxkwkm  until  the 
belts  have  proper  tension.  Belts  have 
proper  tension  when  the  outer  belt  can  be 
pu^ed  down  approximately  with 
nmmal  thumb  pressure. 


4.  All  capscrews  in  the  clamp  ring 
may  now  be  tightened. 


CltANKlNO  MOTOR 

Assemble  the  cranking  motor  to  the  flywheel  housing  with  its 
oiounting  spacer  and  three  lock  washers  and  cap  screws. 

OMRATOR  DRIVE  UNIT 

Use  a  new  gasket.  Install  the  generator  drive  assembly  into 
the  rear  of  the  flange  on  the  cylinder  block  and  secure  with  cap  screws 
and  lock  washers. 

GENERATOR 

1.  Place  tiie  generator  drive  chain  over  the  generator  drive 
S|»t>cket. 

2.  Insert  the  generator  coupling  in  the  drive  chain  and  secure 
the  gmerator  in  place. 

After  Hm  generatof  is  installed  on  the  enf^e  and  reconnected, 
discomiect  the  Field  lead  from  the  T"  terminal  on  fhe  regulator  and 
then  momentarily  touch  the  field  lead  to  the  "AMM"  terminal  on  the 
regulator.  Then  reconnect  the  Field  lead  to  the  "F"  terminal  This 
oonrectly  polarina  tfw  geoaralor  and  shotdd  be  done  before  starting 
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the  engine.  Thb  ilKmId  be  done  after 
any  check,  adjurtmen^  repair,  or  install- 
ation  of  the  generator  or  regulator. 

OIL  FILLER  AND  GAUGE  BRACKET 

1.  A  bra<tet  for  the  dl  filler  and  oil 
level  gauge,  which  also  acts  as  an  inspec- 
tion plate,  is  provided  in  the  manifold 

side  of  the  block. 

2.  Install  the  bracket  to  the  cylinder 
btodt  with  a  new  gMlttt  and  iimrt  ifae 
bayonet  oil  lev<d  gauge  in  ^  oil  gange 
tube. 

AIR  CLEANERS 

1.  With  new  gaskets  and  adapters  as- 
tbla  tha  ak  claanan  to  tiieir  alnd. 

2.  Sacura  ia  plaoe  with  nuts  and  lodt 


UIBinCATION  OURINO  WAOI  AND  ASSEMBLY 

CRANKSHAFT:  1.  Aa  tiia  cranlnliaft  ia  baing  lai4  lubrieala  an 

bearing  surfaoea  oo  tba  crankahaft  widi  daan  frerii  lubricating  oil 

(OE-30). 

2.  Lubricate  all  lockplates,  bolts  and  stud  nut  threads  for  main 
bearings  witb  OB-30  cSl  before  tii^tening  the  bearing  caps  in  place. 
It  ia  impoaaibla  to  get  accurate  readin^i  on  tita  torque  wrendi  unkis 
all  tiireada  are  properly  ,  oilad. 

CRANKSHAFT  OIL  SEAL:  1.  Thoroughly  lubricate  the  aabeitoe 

oil  seal  before  assembling  to  place  over  the  crankshaft  flange. 

CYLINDER  LINERS:  1.  After  the  cylinder  block  has  been 
thoroughly  cleaned  to  receive  the  cyUnder  liners  lubricate  the  block 
Willi  liquid  aoap  or  automobile  aoap  at  tba  pointa  where  die  nibfaar 
padc  rings  seal  the  linera  in  place.  Do  not  uae  any  odier  lubricant  on 
tiie  rubber  pack  rings. 

PISTON  AND  CONNECTING  RODS:  I.  Oil  the  cylinder  liners 
with  OE^30  lubricating  oil  before  inserting  the  piston  assemblies. 

2.  Oil  the  piston  pins  at  the  points  of  clearance  between  the 
eoonactbig  rod  and  tba  pietona  with  OB-30  oiL 

3.  Oil  the  connecting  rod  bearing  shells  and  the  connecting  rod 
boh  threads  as  the  connecting  rods  are  being  inatallad  to  the  oanlaiiafl^ 
using  OE-30  oil 
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LUBRICATING  OIL  PUMP:  1.  If  the  lubricating  oil  pump  has 
been  disassembled,  oil  the  gears  liberally  with  OE-30  as  it  is  being  re- 
assembled. This  insures  fast  priming  of  the  pump. 

CAM  ROCKER  LEVER  ASSEMBLIES:  1.  Oil  the  cam  rockers 
and  shafts  with  lubricating  oil. 

ROCKER  ARM  HOUSING:  1.  Oil  the  rocker  levers  and  shafts 
with  lubricating  oil  as  they  are  being  assembled  to  the  engine. 

FUEL  PUMP:  1.  Before  replacing  the  distributor  cover  to  the 
disc  fill  all  fuel  passages  with  a  light  grade  (OE^IO)  lubricating  oil. 


2.  Lubricate  the  metering  plunger  in  the  barrel  with  a  light  grade 
(OE-10)  lubricating  oil. 

3.  Before  replacing  the  governor  housing  to  the  governor  unit  of 
the  fuel  pump  lubricate  the  ball  bearing  shafts  and  all  working  parts 
of  the  governor  liberally  with  OE-30  lubricating  oil. 

4.  Before  starting  the  fuel  pump  after  an  overhaul  of  the  gear 
pump  it  is  well  to  remove  the  pressure  chamber  and  fill  the  Number  1 
fuel  pockets  with  clean  fuel  oil  of  the  proper  viscosity.  Both  l»ie 
Number  1  and  Number  2  gears  should  be  oiled  in  their  pockets  dviring 
assembly  to  the  fuel  pump. 

CRANKING  MOTOR  AND  GENERATOR:  1.  Put  a  few  drops 
of  light  lubricating  oil  at  the  oil  holes  of  the  cranking  motor  and  battery 
charging  generator. 

WATER  PUMP:  1.  Remove  both  oil  plugs  in  the  water  pump 
and  fill  with  (WP)  water  pump  grease,  or  (WB-2)  general  purpose 
grease  through  one  plug  hole  until  the  lubricant  starts  out  at  the  other 
open  plug  hole. 

AIR  CLEANERS:  1.  Fill  the  oil  sump  of  the  air  cleaners  with 
lubricating  oil  of  the  same  grade  as  is  used  in  the  engine,  dependent 
upon  weather  conditions. 

2.  Dip  the  wire  mesh  screen  of  the  air  cleaners  in  a  light  grade 
of  lubricating  oil. 

AIR  BREATHER:  1.  Lubricate  and  treat  the  air  breather  the 
same  as  the  air  cleaners. 
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ADIUSTMENTS 

The  adjustments  and  servicing  instruc- 
tions that  foUow  are  points  wfaidi  ^KMild 
be  taken  care  of  by  Maintenance  and 
Repair  men  following  assembly  and  at 
tfas  intnrvbit  specified.  Adjwtmenti  and 
points  of  engine  care  tiurt  can  be  taken 
care  of  by  the  operators  will  be  found  in 
the  Operation  Section. 


INJECIOR  PLUNCm  ADIUSTMENT 

Never  opiate  the  engine  when  the  valves  are  improperly  adjusted. 

Check  the  injector  adjustment  before  initial  operation  and  once 
•very  iS6  hours  of  opsnitioii  thereelter.  Also  dwdt  iiueclor  adlust- 
ments  after  an  overhaul  or  at  any  time  wbm  Um  operator  is  not  sure 
that  the  engine  is  ready  to  be  operated. 

1.  To  set  the  injector,  pull  the  compression  release  lever  as  far 
back  as  possible  and  hold  it  in  this  position.  This  allows  the  intake 
vslvM  to  nmuMtt  opsOa  The  sn^his  totiy  tlisii  ho  tmtisd  over  without 


2.  Rotsto  the  soi^  in  Its  opsnttii^  direction  until  Nomber  1 
cylinder  comes  up  on  the  cuacmsrion  stroke.  (On  the  compression 
stroke  both  the  intake  and  eshaust  valves  will  be  closed  with  the  coro- 

relsase  in  nmning  position.)  As.  tile  piston  approadMS  top 
r,  the  injector  rocker  lever  (the  center  lever)  wiU  start  moving 
downward*  pushing  the  injector  ptunger  down  with  it. 

3.  When  this  injector  rocker  lever  starts  its  downward  movement, 
continue  to  turn  the  engine  (approximately  Va  turn)  until  the  notch 
marked  "1  k  6  V8"  on  Ihe  water  pump  drive  pulley  registers  with  tiw 

top  center  mark  on  the  gear  housing. 
Number  1  cylinder  is  now  in  poaitioin  to 
adjust  the  injector. 

4.  Make  sure  that  both  intake  and 
exhaust  valves  are  in  closed  position  be- 
fore adjusting  tiie  injector  plunger. 

5.  With  an  hijector  adjustfaig  tool, 
push  the  injector  plunger  firmly  in  its 
seat.  Then  with  a  screwdriver,  turn  the 
adjusting  screw  down  until  it  just  bot- 
toms. Now  fb/B  lode  unit  0o 
not  tighten  furtiwr  or  ba^  off  the  ad- 
justing screw. 
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Be  careful  not  to  adjtmt  the 

injectors  too  tightly,  as  this  throws  an 
overload  on  the  camshait  and  cam  rollers, 
tdtiumtafy  4mnaging  these  parte 

The  injectora  for  only  on*  Q^mdar  am 

be  adjusted  at  OM  Wtting.  Two  complete 
revohxtioitt  of  tbe  crankshaft  are  neces- 
tD  mdfoHt  Hm  injecton  for  all 


VALVE  ADJUSTMENTS 
iVevw  operate  the  mugiM  when  the  vaivm  v  improperly  adjuaied. 
ChedE  ihe  valve  edjuibtteiit  before  iaitiel  operetkm  aiid  onoe 

every  256  hours  of  operation  thereafter.  Also  check  valve  adjustments 
after  an  overhaul  or  at  any  time  when  the  operator  is  not  sure  that  the 
engine  is  twady  to  operated. 

1.  IRte  Mune  engjiie  potilKXi  uwd  in  astlinK  the  injector  ii  used 
for  letUng  the  intake  and  exhaust  valves. 

2.  Make  sure  the  compression  release  is  in  running  position  be^ 
fore  setting  the  intake  valves. 

3.  Always  make  final  valve  adjustments  when  tfw  engine  is  hot. 

4.  Set  the  intake  valves  at  .014"  and  the  exhaust  valves  at  .022". 

5.  Turn  the  engine  over  until  the  next  "VS"  notch  in  the  water 
pump  drive  pulley  indcsKet  widi  Hie  top  center  marie  on  the  gear  lioai- 
ing.  This  brings  the  cylinder  next  in  the  firing  order  to  the  correct 
pontion  for  injector  and  valve  adjustments. 

6.  Following  this  procedure,  continue  imtil  all  injectors  and 
vnfvee  have  been  iet 

T/ie  vafvee,  for  only  one  cylinder  can  be  adjusted  at  one  setting. 
Two  complete  revolutions  of  the  crankahait  an  mcemary  to  mdjuat 
the  valves  for  all  cylinders. 

FUEL  PUMP  TIMING 

Check  the  fuel  pump  timing  before  initial  operation  and  before 
operating  the  engine  following  overhaul  jobs  which  might  aflfect  the  fuel 
pump  tiiiihii^ 

1.  Bar  the  engine  over  to  Number  One  top  center.  The  engine  is 
on  Number  One  top  center  when  the  top  center  mark  on  the  flywheel 
Unes  up  with  the  mark  on  the  flywheel  housing  through  the  inspection 
plate  and  if  botli  intake  and  ediaust  valves  oo  Number  One  cylinda* 
are  closed.  If  the  top  center  mark  shows  on  the  flywheel  Number  One 
exhaust  and  intake  valves  are  not  closed  the  engine  is  on  Number  Six 
top  center  and  it  will  be  necessary  to  txim  the  crankshaft  one  complete 
revolution. 

2.  Check  the  fuel  pump  timing  marks  on  the  water  pump  drive 
pulkgr  and  the  gear  faousii^  This  should  show  one  and  six  top  center. 
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3.  Check  the  distributor  collar  tim- 
ing mark  through  the  distributor  housing 
inipectkm  holm. 

These  checks  on  fuel  pump  timing 
are  only  necessary,  (1)  after  the  fuel 
pump  has  been  removed  from  the  engine, 
(2)  or  if  the  camshaft  timing  has  been 
changed,  (3)  or  the  fuel  pump  distributor 
has  been  lifted  from  the  fuel  pump.  The  engine  cannot  get  out  of  time 
by  Hidf . 

DRIVE  BELTS 

Check  tension  of  water  pump  belt  every  64  hours  of  operation 
and  correct  if  needed. 

The  belts  may  be  tigihtened  by  loosening  the  water  pump  clamp  ring 
and  turning  the  water  pump  (which  is  on  an  eccentric)  counterclockwise 
to  give  the  belts  proper  tension.  The  belts  have  proper  tension  when 
they  can  be  pushed  approadmat^  3/4*  widi  nonxud  thumb  pwurc. 

Belts  are  often  neglected  because  a  poorly  adjusted  belt  does  not 
bring  an  immediate  penalty.  A  belt  which  is  too  tight  puts  a  strain  on 
gears,  shaft  and  belt  grooves.  Loose  belts  slip,  overheat  and  wear  out 
more 

MHMIN6  THE  »I6INE 

When  the  engine  is  started  for  the  first  time  or  After  it  has  been  over- 
hauled, the  fuel  system  will  be  dry  and  it  will  be  necessary  to  prime  all 
supply  lines  with  clean  fuel.  For  priming  instructions,  refer  to  page  80 
of  the  Operation  Section. 

ADJUSTMENT  OF  IDLING  GOVERNOR 
After  the  fuel  p«ttnp  it  inetalled  on  the  ei^Eiiie  and  the  eni^ne  w 

naming,  the  low  speed  or  idling  governor  stop  screw  should  be  adjusted. 

This  adjustment  is  made  by  loosening  the  locknut  and  turning  the 
idling  screw  until  the  engine  idlee  aft  between  450  and  500  RPM. 

If  more  adjustment  is  required  than  the  screw  permits,  readjust- 
ment of  the  linkage  to  the  idling  control  may  be  made.  Make  sure  this 
adjustment  is  made  so  that  the  idling  lever  holds  the  screw  against  the 
9top  on  die  pump  body  viAm  is  idling  position. 

CLEANING  INJECTORS 

The  injectors  should  be  chedced  for 
dean  ipray  holes  every    512  hours  of 

operation.  Refer  to  page  198  erf  Repair 
Section  for  instructions. 

TESTING  COMPRESSION 

Test  the  compression  by  barring  the 
engine  over  every  2048  hours  of  oper- 
atioa,  and  if  ^aecewttiy  crind  the  vaivML 
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GENERATOR  CHECKS  AND  AEMUSTMENTS 


OPOiNKATOII 


GENERATOR  BRUSHES:  The  two  main  brushes  should  not  be 
shorter  than  %  inch,  third  brush  Va  inch  (original  length  1  3/32  inch, 
tiiiixl  brush  1  indi).  If  worn  down  to,  or  ahnost  to,  this  length,  they 
must  be  replaced.  Brush  spring  tension  must  be  sufficient  to  give  good 
clean  contact  of  the  brushes  on  the  commutator,  and  the  brushes  must 
be  free  to  slide  in  their  brush  holders.  The  pigtail  leads  in  the  brushes 
must  be  ti^  and  ^  tead  <Mpi  fasteaed  well  to  tiu»  brmh  botdera.  Tbs 
generator  has  an  adjustable  third  brush  and  can  be  adjusted  as  outlined 
on  page  223. 

COMMUTATOR:  The  commutator  must  be  smooth,  round,  with- 
out excessive  roughness,  dirt,  gum  or  burned  areas.  The  slots  between 
the  segments  must  be  open  and  not  filled  vrith  brush  or  copper  dust 

The  armature  leads  must  be  properly  soldered  to  the  commutalor  seg- 
ments. If  the  commutator  does  not  meet  with  the  above,  the  genoBfeOT 
must  be  removed,  disassembled,  and  the  commutator  serviced. 

CONNECTIONS:  The  connections  at  the  terminals  should  be 
checked  to  ijnake  sure  lliey  are  all  tight  and  in  good  condition. 

Periodic  Disassembly:  Every  512  hours  the  generator  should  be 
remowed  from  the  eng^e,  disassembled,  and  aU  parts  cleaned  and 

inspected  as  outlined  on  page  220  of  Repair  Section.  Generally 
speaking,  disassembly  should  be  carried  only  so  far  as  is  necessary 
to  adequately  inspect  and  dean  tile  parts.  For  example,  it  will  not  be 
necessary  to  disassemble  the  commutator  end  assembly  except  as  re- 
quired to  replace  defective  parts.  Likewise,  the  field  windings  and 
terminal  studs  need  not  be  removed  from  the  field  frame  except  for 
replacement  Ibidiscriminate  disassembly  and  assemtibr  of  such  parts 
may  actually  damage  them,  since  it  tends  to  weaken  leads  and  con- 
nections by  stressing  and  bending  them  and  may  damage  insulation 
so  tha^a^  short  or  geound  will  develop. 
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INSTALLATION  CAUTION:  After  the  generator  is  reinstalled 
on  fh*  engine^  or  after  any  adjustment!  or  bench  tnrts  of  aMier  tha  gaii- 

erator  or  regulator,  &e  generator  must  be  re-polarized  to  make  sure  that 
it  has  the  correct  polarity  with  respect  to  the  system.  This  must  be 
dooe  before  the  engine  is  started* 

To  polarize  the  generator,  diaoonnect  llie  VUld  lead  from  the  "F" 
terminal  on  the  regulator  and  then  momentarily  touch  the  field  lead  to 
the  "AMM"  terminal  at  the  regulator.  Then  reconnect  the  Field  lead 
to  the  "F*  terminal. 

REGULATOR  CHECKS  AND  ADJUSTMENTS 


INSFECriON  CHBCICS:  Xnqtactioo  diecte  would  ikomaliy  in- 
clude checking  the  electrical  settillgi  of  the  cut-out  relay  and  voltage 
regulator.  But  without  the  proper  instruments,  which  include  a  volt- 
meter and  an  ammeter,  these  checks  caimot  be  made.  Tampering  with 
the  regulator  hy  uaaudMrised  or  uneqii^pped  persoanri  can  lead  on^ 
to  damage  to  the  electrical  units.  Increasing  regulator  settings  beyond 
their  rated  values  may  cause  destruction  of  the  generator  or  regulator, 
overcharged  and  damaged  batteries,  and  early  failure  of  odiar  dectoieal 
equipment  on  the  vehicle.  Reducing  regulator  settings  below  tike  tatad 
values  will  result  in  undercharged  batteries  and  inefficient  operation 
of  the  electrical  equipment  The  regulator  settings  are  checked  and 
adjusted  as  outliiied  in  fbm  instructions  wlii<^  follow. 

PERIODIC  RBQULATOR  RBPLACBMBNT:  At  periodic  inter, 
vals,  the  regulator  should  be  removed  from  the  vehicle  so  that  the  con- 
dition of  the  contact  points,  insulators,  leads,  etc.,  may  be  noted  and 
repairs  made  as  necessary.  In  addition,  the  medbanical  settings  (air 
gaps  and  point  openings)  may  be  readjustnd,  and  the  electrical  settings 
(cut-out  relay  closing  voltage  and  voltage  regulator  setting)  checked 
and  adjusted  as  necessary. 
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MtwiMNliOflll  Ad|lMlHMIlto 

a.  CUT-OUT  RELAY  AIR  GAP:  The  cut-out  relay  air  mi 
should  be  .057  inch  and  is  measured  between  the  armature  and  the  core 
with  the  points  just  touching.  It  is  adjusted  by  loosening  the  two  con- 
tact bmdhast  mooatiiv  wavm  and  raitiiig'or  loweriiis  the  bracket  as 
required.  Be  sure  points  are  lined  up  and  tighten  screws  after  adjust- 
ment. 

b.  CUT-OUT  RELAY  POINT  OPENING:  The  cut-out  relay  point 
opening  should  be  .020  indt  and  Is  adjusted  by  bending  the  upper  • 
armature  stop.  If  the  points  do  not  close  at  the  samt  imtant,  the 
contact  bracket  should  be  slightly  realigned  (and  air  gap  reset)  and 
tile  spring  fingers  bent  (only  slightly)  until  they  close  simultaneously. 

c  VOLTAOB  REGULATOR  POINT  OPENING:  The  voftage 
regulafeor  point  opening  should  be  .015  inch  and  is  checked  with  the 
armature  held  down  against  the  winding  core.  It  is  adjusted  by  loosen- 
ing the  lock  nut  and  turning  the  contact  screw.  Care  must  be  taken  to 
avoid  distorting  the  contact  spring.  Th«  correct  procedure  la  to  place 
the  screw-driver  into  the  screw  slot  and  hold  the  screw  stationary  while 
the  lock  nut  is  loosened.  The  spring  should  rise  slightly  above  the  fibre 
insulator  when  the  points  come  together.  This  provides  a  wiping  action 
batwaen  the  points  wlii^  maintains  better  contact  After  tiia  OMrect 
adjustment  is  made,  tighten  the  lock  nut  by  holding  the  screw  statkmery 
with  the  screw-driver  and  tightening  lock  nut  with  wrench. 


JUMPER  LEAD  BRIDGING  VOLTAGE 
REGULATOII  CONTACT  POINTS 


AMMETER  VOLTMETER 


OENERATOR 


Electrical  Adjustments 
a.  CUT-OUT  RELAY  CLOSING  VOLTAGE:  The  cutsout  relay 

dosing  voltage  should  be  13.5  volts  and  is  checked  by  connecting  the 
regulator  in  the  normal  manner  to  the  generator  and  a  12- volt  battery, 
with  a  voltmeter  connected  from  the  regulator  armature  terminal  to  the 
regulator  base.  Skmly  increase  genwator  speed  and  note  the  voltafe  at 
which  the  cut-OUt  tfAtey  points  close.  Adjust  by  loosening  the  locking 
screw  and  turning  lite  eccentric.  Increasing  spring  tension  increases 
dosing  voltage.  After  each  adjustment,  slow  generator  and  faring  bade 
to  qpeed  to  diack  adjustment  Do  not  set  dosing  voltage  above  the  volt- 
age required  to  operate  the  voltage  regulator  unit  If  this  occurs,  the 
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voltage  regulator  will  operate  to  prevent  the  voltage  reaching  the  value 
needed  to  close  the  relay  contact  points.  NOTE:  The  relay  must  be 
at  operating  temperature  and  in  operating  position  (vertical)  when 
the  closing  voltage  setting  is  made. 


b.  VOLTAGE  REGULATOR  SETTING:  The  voltage  regulator 
setting  should  be  15  volts  and  is  checked  by  connecting  the  unit  to  the 
generator  in  the  normal  manner  excepting  that  the  regulator  "AMM" 
terminal  should  be  left  disconnected.  With  this  lead  disconnected  the 
unit  will  be  operating  on  open  circuit.  Connect  a  volt-meter  from  the 
regulator  'ARM"  terminal  or  the  generator  "A"  terminal  to  the  regu- 
lator base.  Operate  generator  at  medium  speed  (1500  engine  r.p.m.) 
and  note  voltage  at  which  regulator  operates.  The  regulator  must  be 
hot — at  operating  temperature  (145°F.).  Either  heat  regulator  in  ar 
oven  to  this  temperature  (avoid  excessive  baking  or  heat)  or  operate 
the  regulator  for  about  30  minutes  with  the  cover  in  place,  to  obtain 
this  temperature.  Adjust  by  loosening  lock  screw  and  turning  eccentric. 
Increasing  spring  tension  increases  voltage  setting,  while  reducing  tension 
lowers  setting.  Tighten  lock  screw  securely  after  completing  adjust- 
ments. 


INSPECTION  CHECKS:  Inspection  checks  include  a  periodic 
investigation  of  the  condition  of  the  battery,  battery  cables  and  connec- 
tions, cranking  motor  solenoid  switch,  commutator,  brushes,  lead  con- 
nections and  mounting. 

a.  Battery — The  condition  of  charge  of  the  battery  should  be 
noted  as  outlined  on  page  84  of  the  Operation  Section. 

b.  Cranking  Motor  Switch- — The  cranking  motor  solenoid  switch 
should  operate  without  binding,  shifting  the  drive  into  mesh  promptly, 
and  when  its  circuit  is  opened,  should  release  the  contact  disc  with  a 
snap,  releasing  the  shift  lever  quickly.  The  contact  disc  should  be 
making  good  clean  contact  with  the  terminals  when  in  operation.  (This 
to  be  checked  at  the  periodic  teardown  period). 


GENERATOR 
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CRANKING  MOTOR  CHECKS  AND  ADJUSTMENTS 
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c.  Commutator — The  armature  commutator  may  be  observed  by 
removing  the  cranking  motor  cover  band.  It  ishould  be  dean,  not  out 
of  round  or  excessively  worn,  without  high  mica  or  burned  bars.  Arma- 
ture leads  must  be  properly  connected  to  the  commutator  riser  bars, 
and  the  banding  wire  should  be  in  place.  Failure  to  meet  these  specifi- 
cations requires  that  the  armature  be  removed  and  the  commutator 
serviced  as  outlined  on  page  231. 

d.  Bruahea — ^The  brushes  must  be  making  good  contact  with  the 
oofmautator  aod  dioiild  not  be  worn  any  shorter  than  5/16  inch  (from 
an  original  kng^  ctf  V&  inch).  Ji  worn  down  to^  or  almost  to,  this 
length,  replace. 

e.  Lead  Connections—Lead  connections  must  be  tight  and  in 
good  condition. 

f.  Moaidini'-MiimtfiK^  boAta  must  be  tight 

g.  Drivm  Ammmbly^'IhB  drhrs  awemMy  cannot  be  ofaaerved  with 

the  cranking  motor  mounted  on  the  engine,  but  its  action  can  be  noted 

by  observing  the  operation  of  the  cranking  motor. 

PERIODIC  DISASSEMBLY:  At  periodic  intervals  of  512  hours 
of  operation,  the  cranking  motor  should  be  removed  from  the  engine, 
diimwarmblr  r1  and  all  parts  cleaned  and  inspected  as  outlined  on  page 
230  of  Rapair  Section.  This  guards  against  failure  of  the  equipment  at 
aome  critical  instant  and  must  be  compered  an  important  part  of  the 
preventive  maintenance  routine. 

CmnktnQ  Mstor  Chacha 

DYER  DRIVE  ADJUSTMENT — ^When  the  shift  lever  has  moved 
back  against  the  cranking  motor  switch  and  completed  its  travel  so  that 
the  pinion  is  in  the  engaging  position,  it  should  be  possible  to  move  the 
piaioa  bade  Vk"  to  3/16"  against  Hw  pinioii  spring.  Thte  travel  cm  be 
adjuMad  by  removing  the  pin  and  cotter  pin  and  turning  the  stud  in  or 
out  of  the  plunger  as  required.  Adjustment  must  be  accurate,  since 
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improper  adjustment  might  put  sufficient  thrust  against  the  pinion  guide 
lugs  to  break  them  off. 

NO  LOAD  TEST — Connect  the  cranking  motot  in  series  with  a 
battery  of  the  specified  voltage  and  an  ammeter  capable  of  reading 
several  hundred  amperes.  If  the  r.p.m.  indicator  is  available,  read  the 
armature  r.p.m.  as  well  as  the  current  draw  with  the  unit  running  free 
speed  or  no  load.  The  armature  should  develop  a  speed  of  6000  r.p.m. 
at  85  amperes  at  22  volts. 

TORQUE  TEST — Torque  testing  equipment  is  required  for  con- 
ducting a  stall  torque  test  of  the  cranking  motor.  The  torque  developed, 
current  draw,  and  voltage  are  checked  together.  The  cranking  motor 
should  develop  25  foot  lbs.  lock  torque  at  500  amperes  at  three  volts. 

INTERPRETATION  OF  NO  LOAD  AND  TORQUE  TEST. 

(a)  Rated  torque,  current  draw,  and  no  load  speed  indicates 
normal  condition  of  the  cranking  motor. 

(b)  Low  free  speed  and  high  current  draw  with  low  developed 
torque  may  result  from: 

(1.)  Tight,  dirty,  worn  bearings,  loose  field  poles  which 
allow  armature  to  drag. 

(2.)  Grounded  armature  or  field.  Check  by  raising 
brushes  from  armature  commutator  and  testing  with  test 
lamp  and  points  from  cranking  motor  terminal  to  frame  and 
from  commutator  to  frame.  If  the  lamp  lights,  a  ground  exists. 

(3.)  Shorted  armature.  Check  armature  on  growler. 

(c)  Failure  to  operate  with  high  current  draw: 

(1.)  Direct  ground  in  switch,  at  terminal  or  brushes. 
(2.)  Frozen  shaft  bearings  which  prevent  armature  from 
turning. 

(d)  Failure  to  operate  with  no  currentydraw : 

(1.)  Open  field  circuit.  Trace  with  test  lamp  and  points. 
(2.)  Open  armature  coils. 

(3.)  Broken  or  weakened  brush  springs,  worn  brushes, 
high  commutator  mica,  or  other  conditions  which  would  pre- 
vent good  contact  between  brushes  and  commutator. 

(e)  Low  no-load  speed  with  low  torque  and  low  current 
draw  indicates: 

(1.)  Open  field.  Trace  circuit  with  test  lamp  and  points. 

(2.)  High  internal  resistance  due  to  worn  brushes,  dirty 
commutator,  weak  or  worn  springs,  and  other  causes  of  poor 
contact  between  commutators  and  brushes. 

(3.)  Defective  leads,  connections. 

(f)  High  free  speed  with  low  developed  torque  and  high 
current  draw  indicates  shorted  fields.  It  is  difficult  to  detect  shorted 
fields  with  ordinary  testing  instruments,  since  the  field  resistance 
is  originally  low.  If  shorted  fields  are  suspected,  install  new  fields 
and  check  for  improvement  in  performance. 
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DISASSEMBLIHG  POWER  CONTROL  UNIT 

When  disassembUng  a  Power  Control  Unit  to  replace  a  worn  part, 
matBH  new  titHbdi  or  bndce  fadnp^  ru&ove  bearing  adjusdng  ihifiM^ 
etc^  the  length  of  time  that  is  consumed  is  quite  often  an  important 
matter,  especially  if  the  disassembly  results  in  other  equipment  being 
shut  down  during  that  period.  Therefore,  the  instnictioiis  which  foUow 
ei^lain  the  quickest  and  easeat  mathod  of  comctiy  removkig  and 
diaawembling  eadk  anambly  or  group  ci  related  parta. 
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REMOVINO  CABU  DRUM  ASSEMBLIES 

The  cable  drum  assemblies  can  be  removed  without  removing  the 
Power  Control  Unit  from  the  Tournapull.  To  remove  either  the  left  or 
ril^  cftble  drum  assembly  first  remov«  cable  from  cable  drum.  Then 
proceed  as  follows: 


1.  Loosen  clamp  blocks  which  clamp  rear 
end  of  drum  shafts  to  Power  Control  Unit  rear 
plate  by  loosening  clamp  bolts. 


2.  TImo  remove  capecrews  whida  secure 
rear  plate  to  Power  Control  Unit 


3.  Remove  rear  plate  and  cable  guards  as 
one  unit  by  sliding  them  to  the  rear,  off  the 
«ada  of  ttie  drum  Miaft,  as  illuMrated.  Abo 
remove  brake  band  from  drum  that  is  to  be 
removed.  (Refer  to  instructions  for  removal 
of  brake  band  on  page  272  of  tlie  Repair 
Section^. 


4.  Remove  either  the  right  or  left  cable 
drum  assembly  by  turning  drum  shaft  out  of 
dutch  Ibraw  nut,  using  a  wrendi  as  illustrated. 
Turn  the  left  drum  shaft  clockwise  and  the 
right  drum  shaft  counter-clockwise.  In  this 
operation  it  is  necessary  to  support  the  cable 
drum  as  illustrated  in  order  to  prevent  dam- 
aging the  oil  seal  in  the  hub  of  the  driving 
cone  as  the  drum  shaft  passes  through  the  seaL 
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1.  If  quinc  «t  end  of  drum  shaft  k  to  be 
removed,  pull  it  out  of  end  of  diaft 


2.  With  hammer  and  pundi,  mark  caUe 
drum  and  driven  cone  at  liw  pointB  ihowa 

This  is  done  in  order  to  insure  proper  ali^ 
ment  when  reassembled. 


3.  Remove  capscrews  which  secure  driven 
cone  to  cable  drum.  Then  slide  driven  cone 
off  over  end  of  drum  shaft,  being  careful  not 
to  daetagft  Inib  cSi  seal 
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4.  Remove  bearing  adjuadng  tlaaim  from 

between  cable  drum  and  driven  cone.  To 
avoid  loss  of  shims  wire  them  together. 


5.  Remove  drum  shaft  from  cable  drum 
by  driving  against  short  end  of  shaft,  using  a 
wood  block  and  sledge.  The  bearing  cup  at 
opposite  end  of  cable  drum  will  be  rmaartd 
dmiaag  ^baa  operatiiML 


6.  If  bearing  cones  are  to  be  replaced, 
ib-hw  or  puU  them  off  dnun  (diaft  Abo,  the 
cable  drum  oil  seal  and  the  remaining  bearing 
cap  can  be  removed  from  the  cable  drum. 
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REMOVING  MAIN  GEAR  AND  DRIVING 
CONE  ASSEMBLIES 

All  parts  of  the  main  gear  and  driving  cone 
assemblies  except  the  main  gears  cm  be  re- 
moved from  the  Power  Control  Unit  without 
removing  the  Power  Control  Unit  from  the 
TournapuU.  (To  remove  the  main  gears,  the 
Power  Control  Unit  must  first  be  removed 
from  the  Tournapull  and  the  adaptor  neck 
removed  from  the  Power  Control  Unit.)  To 
remove  and  disassemble  the  left  and  right 
main  gear  and  driving  cone  aiaemUies,  follow 
the  instructions  below: 

1.  Remove  cable  drum  assembly  as  out- 
lined in  preceding  instructions.  Then  remove 
driving  ccme  hy  removing  capecrews  wliidi 
secure  it  to  hub  of  main  gear.  Remove  bearing 
adjusting  slums  from  back  side  of  driving 
cone.  (To  avoid  loss  of  shims,  wire  liMm 
together.)  If  driving  cona  oil  seal  is  to  be 
replaced,  remove  it  from  hub  of  driving  cone. 

2.  To  remove  clutch  throw  nut  and  main 
gear  bearings,  Iposen  clamp  bolt  from  brake 
cam,  and  remove  brake  cam  from  clutch  throw 
nut.  Then  place  a  wood  block  against  front 
end  of  throw  nut  and  drive  it  out  of  gear  hub^ 
using  a  sledge,  (if  Powwr  Control  Unit  has 
been  removed  from  ToumapulL) 

3.  If  Power  Contnd  Unit  has  net  been 

removed  from  Tournapull,  clutch  throw  aut 
can  be  removed  by  moving  main  gear  as  far 
to  the  rear  in  gear  case  as  possible  and  then 
inserting  wood  block  between  front  end  of 
clutch  throw  nut  and  rear  of  Tournapull  case 
as  illustrated.  Then  drive  against  gear  hub 
from  rear,  unng  wood  block  and  sledge  tibere- 
by  driving  bearing  cup  out  of  the  rear  aide  of 
gear  hub.  Avoid  marring  gear  hub. 

4.  Lift  clutch  throw  nut  and  main  gear 
bearings  out  of  gear  hub  as  one  unit  If  bear- 
ings are  to  be  replaced,  eithw  drive  or  puD 
them  off  the  throw  nut 

5.  The  cover  plate  can  be  removed  to 
reach  the  main  gears  by  first  removing  the 
capscrewa  whidi  secure  the  cover  plate  to 
the  case. 


Original  from 
UNIVERSITY  OF  CALIFORNIA  j 


POWER     CONT  RJOL     UNIT  REPAIR 


6.  Strike  cover  plate  a  blow  near  center 
with  a  hammer,  thereby  breaking  cover  plate 
loow  from  gear  case.  Then  pry  cover  plate 
away  from  gear  case  as  illustrated,  using  a 
screw  driver  or  similar  tool.  Care  should  be 
used  to  pry  cover  plate  off  evenly  in  order  to 
ovoid  dmiMiging  oil  «eal  and  dowel  jAca. 
Remove  <m1  seal  from  cover  plate  if  it  is  to  be 
retraced. 

7*  To  remove  the  main  gears,  the  Power 
Control  Unit  should  first  be  removed  from  the 
ToumapuU  and  the  adaptor  neck  removed 
from  the  Power  Control  Unit  as  outlined  in 
the  instructions  <»  page  274.  (Bodi  the  rij^ 
and  left  throw-nuts  must  be  removed  before 
either  gear  can  be  removed.) 

8.  The  clutch  throw  nut  bearing,  oil  seal, 
and  bushing  can  be  driven  out  of  the  case  if 
they  are  to  be  replaced. 
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AU  parts  of  tiw  brake  assemblies  can  be 

removed  without  removing  the  FOWW  Caatn4 
Unit  from  the  ToumapulL 


1.  Bitfora  removing  any  part  of  either  the 
left  or  right  brake  assembly  it  is  usually  ad- 
visable to  first  remove  the  brake  spring. 


2.  To  rameve  a  brake  band  first  remove 
the  rear  plate  and  cable  guards  by  removing 
the  capscrews  that  secure  the  rear  plate  to 
atte  Pswer  Control  Unit  Then  slide  tbe  nar 
plate  and  cable  guard  to  the  rear,  off 
of  the  drum  shafts. 


3.  Then  remove  link  pins  which  connect 
brake  links  with  brake  shaft  and  gear  case, 
leaving  brake  Unks  oomiected  to  brake  band. 


4.  Slide  l»-ake  bond  off  txver  cable  drum. 


5.  To  remove  a  brake  roller  arm  or  brake 
shaft  it  is  not  necessary  that  the  brake  band 

and  cable  guard  first  be  removed.  The  first 
step  in  removing  the  roller  arm  is  to  release 
the  clamp  bolt  at  the  upper  end  ei  tbe  roller 
arm. 
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6.  Remove  the  cotter  pin  and  then  txirn 
castellsted  nufroff  the  end  of  the  hrakt  ihaft 
The  roller  arm  can  now  be  dipped  off  tile 
f  roDt  end  of  the  brake  shaft 


7.  If  the  tHvke  shaft  is  to  be  removed, 

drive  it  out  of  the  gear  case,  using  a  wooden 
block  and  hammer  or  pry  bar.  The  rear 
bMtring  oooe  and  oil  seal  can  then  be  removed 
fttun  shaft  and  the  front  bearing  cone  and 
oil  seal  from  housing.  If  bearing  cups  are  to 
be  removed,  pull  them  out  of  housing. 


8.  The  iquring  arm  am  be  removed  frcm 
the  brake  shaft  by  removing  link  pin. 
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REMOVING  ADAPTOR  NECK  FROM 
POWER  CONTROL  UNIT  GEAR  CASE 

To  remove  the  adaptor  neck  from  tibe 
Power  Control  Unit  gear  case,  first  remove 
the  Power  Control  Unit  from  the  Tournapuli. 
(Refer  to  instructioiul  for  reraovng  Power 
Control  Unit  from  ToumapuU.)  Then  pro- 
ceed as  follows: 

1.  Remove  capscrews  which  secure  the 
neck  to  the  gear  eeae.  (If  tbe  caMe  drum  as- 
semblies have  not  been  removed  from  the 
Power  Control  Unit,  loosen  the  clamp  bolts 
at  the  rear  of  the  drum  shafts,  insert  a  bar 
between  the  cable  strums  and  rear  platen  and 
pry  the  drum  assemblies  forward  as  far  as 
possible,  to  permit  the  neck  assembly  to  clear 
the  oiaiii  gears.) 

2.  Lower  the  neck  enough  to  allow  the 
bearing  plate  at  the  rear  end  of  the  pinion 
and  reduction  gear  to  pass  under  the  mam 
feani  and  then  remove  the  nedc  from  the 
gear  case. 


DISASSEMBLING  POWER  CONTROL 
UNIT  ADAPTOR  NKK 

1.  Remove  the  four  capecrewa  wtudi  se- 
cure the  bearing  plate  to  1b»  neck  and  remove 
the  plate. 


2.  Slide  pinion  and  reduction  gear  to  the 
rear  far  enough  to  allow  the  reduction  gear 
to  be  removed. 


3.  Drive  against  rear  end  of  pinion  with 
wood  block  and  hammer  or  dedge,  fwcing 
pinion,  bushing,  bearing  and  oil  seal  out 
through  the  hole  in  the  face  plate.  Then  drive 
or  pull  bearing,  oil  seal  and  bushing  ofi  pinion 
and  remove  beuings  and  bearing  raeet  from 
neck. 
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INSPECTION  OF  PARTS  FOR 
REPLACEMENT  OR  REPAIR 

Before  re-assembling  the  Power  Control  Unit  the  following  inspection 
and  care  of  parts  tfaould  ba  m»dm. 

1.  Carefully  ezamme  oil  Mak  bafara  ra-iiiBlBlliiig.  HtjAmoe  any 

oil  seals  which  do  not  appear  to  be  in  good  condition. 

2.  Make  new  oil  seals  pliable  by  soaking  in  light  weight  oil  and 
by  running  a  round  object,  such  as  the  shank  of  a  screw  driver  or 
faammar  handla,  aromd  the  inner  dreumfanaea  ot  Ib/t  aeal,  tinn  work- 
ing the  leather. 

3.  Replace  all  working  parts  that  are  worn  excessively. 

4.  Examine  bearings  before  re-installing.  Use  none  that  may  have 
bacoma  Brinelled,  pitted,  or  ezceasively  mm. 

5.  Replace  bearing  eapu  when  rafilndng  baaring  oone^  and  vice* 
vena. 

6.  Examine  clutch  and  brake  facings  before  re-installing  driving 
cones  or  brake  bands.  Wash  oil  soaked  woven  facings  with  a  suitable 
aolvent  Roughen  with  a  rasp,  woven  facings  that  have  become  glazed 
Make  rare  fadnfa  are  tif^t  on  driving  cone  or  brake  band  before  r»> 
installing.  If  driving  cone  has  been  newly  relined  with  metallic  facing, 
the  facing  should  be  machined  to  IS"  taper  to  take  off  any  high  spots. 

7.  Replace  brake  qirinffi  tf  they  hava  baoooia  atrelcliad  and  kiet 

their  tension. 

8.  Keep  all  parts  clean  and  free  from  foreign  particles  during 
assembly. 


Digitized  *7COu9l£ 


Original  finom 
UNIVERSITY  OF  CALIFORNIA 


rOWli    CPNTKOl    UNIT  ttWAlfL 


ASSEMBLING  POWER  CONTROL  UNIT 

The  prcx:edure  for  assembling  the  Power  Control  Unit  is  the  reverse 
of  tiiat  for  disassembling  the  Unit  (Refer  to  disassembling  instructions.) 
The  parts  can  be  assembled  in  the  following  order: 

BiAKE  ASSEMBUES 

Install  bearinf  oone  (35)  and  fdt  seal  (33)  onto  rear  end  erf  left 

brake  shaft  (36),  if  removed.  Also  press  bearing  cups  (41  and  34) 
into  front  and  rear  ends  of  housing.  Then  insert  brake  shaft  (36) 
llirough  housing  from  the  rear  and  install  remaining  bearing  cone  (39) 
and  felt  seal  (40)  over  front  end  of  shaft,  up  against  the  bearing  cup. 
(Note:  During  assembly,  the  brake  shaft  bearings  should  be  handpacked 
with  lubricant,  as  outlined  in  Lubrication  Instructions  in  the  Operation 
Sectkm.)  Install  damp  boh  and  lodcwadier  (37)  at  upper  end  of 
brake  roller  arm  (42)  and  install  roller  arm  on  end  of  brake  shaft  (36), 
Install  castellated  nut  (38)  onto  threads  on  end  of  shaft  and  tighten 
nut  to  point  where  all  end  play  of  shaft  is  eliminated,  but  without  drag 
on  tiia  brake  sliaft  bearings  Then  iasti^  cotteit  piit  in  end  of  ^baft, 
thereby  locking  nut  (38),  and  ti^^ten  damp  bolt  (37)  in  upper  end 
d  roller  arm  (42). 
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Install  the  right  brake  shaft  in  a  like  manner. 

The  right  brake  band  (2)  and  similar  left  brake  band  are  installed 
later  during  cable  drum  installation.  Also,  the  right  brake  spring  (28) 
and  similar  left  brake  spring  (not  shown  in  the  illustration)  are  usually 
installed  later,  when  the  unit  has  been  completely  assembled. 


CLUTCH  THROW-NUT  BUSHINGS,  BEARINGS  AND  OIL  SEALS 


If  left  throw-nut  bushing  (50)  has  been  removed  from  gear  case, 
press  or  drive  replacement  bushing  into  case.  Insert  bearing  (49)  inside 
bushing.  Do  not  install  oil  seal  (47)  in  bushing  (50)  until  after  main 
gear  and  driving  cone  assembly  has  been  installed  and  the  main  gear 
bearing  adjustment  made. 

Install  the  right  throw-nut  bushing,  bearing  and  oil  seal  in  a  like 
manner. 


Press  or  drive  bearing  cones  (7)  onto  clutch  throw-nut  (27),  if  remov- 
ed. Also  press  bearing  cup  (24)  into  hub  of  main  gear  (29).  Raise  main 
gear  into  position  in  gear  case.  Insert  throw-nut  (27)  into  gear  hub  from 
rear,  with  end  of  throw-nut  extending  out  through  throw-nut  bushing. 
Install  remaining  bearing  cup  (23)  in  gear  hub  from  rear,  not  drawing 
cup  up  tight  against  bearing  cone  until  later.  Press  oil  seal  (20)  into 
cover  plate  (25)  with  heavy  leather  cupped  toward  inner  side  of  plate. 
Then  install  gasket  and  cover  plate  (25)  in  position,  lining  up  dowel 
pin  holes  with  dowel  pins,  and  install  capscrews  and  lockwashers  which 
secure  cover  plate  to  gear  case  (30). 

(Be  careful  not  to  damage  or  reverse  leather  in  oil  seal  (20)  when 
installing  cover  plate.)  Press  oil  seal  (9)  into  hub  of  driving  cone  (21) 
with  leather  cupped  toward  front  side  of  cone.  Raise  driving  cone  (21) 
into  position  against  hub  of  main  gear  (29),  inserting  between  the  two 
the  number  of  shims  required  to  correctly  adjust  the  main  gear  bearings 
(refer  to  main  gear  bearing  adjustment  instructions  in  the  Repair 
Section)  and  install  capscrews  and  lockwashers  (8),  turning  them  up 
tight.  (When  installing  driving  cone  on  gear  hub,  it  is  advisable  to 
insert  two  Vi"  stud  bolts  in  opposite  capscrew  holes  in  gear  hub  to 
serve  similar  to  dowel  pins,  in  order  to  assure  proper  alignment  of  the 
cone  on  the  gear.  The  studs  should  be  removed  after  the  cone  has  been 
secured  to  the  gear  and  capscrews  installed  in  their  place.  Use  care 
when  installing  the  driving  cone  on  the  gear  hub,  to  avoid  peeling  off  a 
burr  which  might  become  deposited  between  the  gear  hub  and  cone  and 
thereby  cause  misalignment  )  After  the  main  gear  bearing  adjustment 
has  been  made,  install  oil' seal  (same  as  47),  being  careful  not  to  damage 
or  reverse  leather  in  oil  seal.  The  brake  cam  (same  as  44)  can  now  be 
installed  on  the  front  end  of  throw-nut  (27). 

Install  the  left  main  gear  and  driving  cone  assembly  in  the  same 
manner. 


MAIN  GEAR  AND  DRIVING  CONE  ASSEMBLIES 
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ASSEMBLING  CABLE  DRUM  ASSEMBLIES 

Press  bearing  cones  (10  and  16)  onto  drum  shaft  (12),  if  removed. 
Also  pre&  bearing  cap  (IS)  into  rear  end  of  cable  drum  (4).  Insert 
drum  shaft  into  cable  drum  from  front  end  and  install  remaining 
bearing  cup  (18)  in  cable  drum  from  front  end,  not  installing  it  tight 
against  bearing  cone  until  later.  Place  clutch  driven  cone  (22 )  in  pxisition 
against  cable  drum  (4),  insertiag  between  the  two  the  number  of  shims 
required  to  correctly  adjust  the  cable  drum  bearings  (refer  to  cable 
drum  bearing  adjustment  instructions),  and  install  capscrews  and 
lodcwashem  (19),  drawing  them  up  tigtit  Af^  cable  drum  bearing 
adjustment  has  been  made,  install  oil  seal  (17)  in  front  end  of  cable 
drum,  and  oil  seal  (11)  in  rear  end  of  cable  drum,  with  leathers  cupped 
inward,  being  careful  not  to  damage  or  reverse  leather  in  oil  seals. 
(NOTE:  During  assembly,  the  cable  drum  bearings  should  be  packed 
with  lubricant,  as  outlined  in  Lubrication  Instructions  in  the  Operation 
Section.)  Insert  spring  (26)  in  end  of  drum  shaft  (12). 

The  teft  cable  drum  assembly  can  be  assembled  in  the  same  manner. 

INSTALLING  CABLE  DRUM  ASSEMBLIES 

Raise  drum  assembly  up  to  rear  end  of  gear  case  and  turn  drum 
shaft  (12)  into  clutch  throw«4iut  (27)  using  a  wrench  on  rear  aid  of 
shaft  (Be  very  careful  in  this  operation  not  to  damage  leather  in  oil 
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seal  (9)  as  threads  on  end  of  shaft  pass  through  seal.)  Slide  brake  band 
(2)  over  cable  drum  and  onto  driven  cone  (22).  Connect  outer  end 
of  band  with  rear  end  of  brake  shaft  (36),  and  inner  end  of  band  with 
lug  on  gear  case  by  means  of  brake  links  and  pins  (same  as  1). 

Install  left  cable  drum  assembly  m  a  like  manner. 

If  the  cable  racked. 


Install new injector cup. 


Air cleaner stopped up. 


Clean air cleaner. 
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TROUBLE SHOOTER'S GUIDE 



ENGINE OVERHEATING 



CAUSE 


REMEDY 


Insufficient amount of cooling water. 


Refill radiator. 


Stoppage oi cooling system. 


Clean radiator. 


Insufficient amount or poor quality of 
lubricating oil. 


Change or add oil. 


Loose water pump belts. 


Tighten belts. 


Valve clearance improper. 


Check valve clearances. 


Overloading. Fuel pump seal has been 
broken. 


If seal is broken, reset as per instructions. 
(Page 107 of Repair Section.) 


Sludge or lime formation in the water 
jacket. 


Disassemble and clean. 



DROP IN FUEL PRESSURE 



CAUSE 


REMEDY 


Improper quality of fuel oil. 


Refer to Fuel Oil Specifications. 


Air leak in the suction line. 


Tighten connections or replace. 


Fuel filter stopped up. 


Clean and drain regularly. 


Congealed fuel in the fuel lines. 


Refer to Fuel Oil Specifications. 


Water in fuel freezing in cold weather. 


Thaw lines. Drain water from fuel sup- 
ply tank. 


Excessive wear in the fuel gear pump. 


Replace fuel gear pump. 



LOW ENGINE LUBRICATING OIL PRESSURE 



CAUSE 


REMEDY 


Lubricating otl diluted. 


Correct cause of dilution and refill with 
good oil. 


Insufficient lubricating oil. 


Add oil to high level mark on gauge. 


Loose suction line or defective gasket. 


Tighten or replace gasket. 


Gauge line stopped up. 


Remove and clean out. 


Excessive wear in the lubricating pump. 


Rebuild lubricating pump. 


Loose bearings . 


Replace bearings. 


Insufficient amount or improper quality 
of lubricating oil. 


Add oil of proper quality. 


Excessive oil leaks around the valve rol- 
lers and rocker levers. 


Check bushings and ball and socket 
seats. 


Dent in the oil pan closing off the suc- 
tion line. 


Straighten. 
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EXCESSIVE USE OF ENGINE LUBRICATING OIL 



CAUSE 


REMEDY 


0/7 leaks. 


Check the engine for external leaks. 


Improper quality oi lubricating oil. 


Change oil. (See lubrication instructions 
in Operation Section.) 


Stuck piston rings. 


Clean ring grooves and install new rings. 


Oil drain holes in the piston stopped up. 


Use -drill to open holes. 


Excessive wear on the cylinder walls. 


Install new cylinder liners. 


Scored piston or sleeve. 


Install new piston or liner, or both. 


Injector shield left off, thus allowing the 
oil to enter the injector drain. 


Replace shields. 


Overload. 


Lessen load. 


Injector rocker lever socket worn or 
cracked. 


Install new rocker lever socket. 


Injector plunger link worn . 


Install new injector link or new in- 
jector. 


ENGINE HAS WEAK CYLINDER 


CAUSE 


REMEDY 


Check-valve leaking in fuel inlet con- 
nection or injector. 


Reseat or replace. 


Leaking or sticking valves. 


Clean and grind valves. 


Sticking injector plunger. 


See “Sticking Injector Plunger” cor 
rections. 


Injector spray holes stopped up. 


Clean injector spray holes. 


Fuel inlet connection gasket leaking at 
the injector body. 


Replace the gasket. 


Low compression, caused by stuck rings. 


Install new rings. 


Improper injector plunder adjustment. 


Adjust injector. To locate a weak 
cylinder: Loosen the fuel supply line 

at the fuel inlet connections. This will 
cause the cylinder to miss. Set the 
throttle to turn the engine about 500 
to 600 r. p. m. Loosen each line separ- 
ately and listen to the exhaust to see 
if any change occurs. Before proceed- 
ing to the next cylinder, tighten the 
fuel line again. Check all cylinders in 
this manner. 


Injector cup gasket leaking. 


Tighten or replace gasket. 


Scored distributor disc. 


New distributor disc and cover. 
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ENGINE KNOCKING 



CAUSE 


REMEDY 


Overload. 


Lessen the load. 


Dirty injector cup spray holes. 


Clean injector cups. 


Air in fuel lines. 


Tighten connections and prime engine. 


Injector push rod bent because oi im- 
proper injector adjustment , causing it 
to strike the cylinder block. 


Install new push rod. 


Loose bearings. 


Install new bearing inserts. 


Loose piston pins. 


Install new shims or bushings. 


Piston slap, due to worn pistons and 
cylinder walls. 


Install new cylinder liners or pistons. 


Loose flywheel. 


Tighten and check run-out. 


Injector cup spray tip cracked. 


New injector cup. 


Priming valve open. 


Close priming valve. 



DILUTION AND SLUDGE FORMATION IN ENGINE 



CAUSE 


REMEDY 


Idling for long periods. 


Shut off the engine when it is not work- 
ing. 


The use of dirty or worn out lubricating 
oil. 


Change oil every sixty-four hours. 


An inferior grade of lubricating oil. 


Use better grade of oil. (See lubrica- 
tion instructions.) 


Failure to flush the engine properly. 


Flush engine as outlined in Lubrication 
Instructions. 


Use of an inferior grade of fuel oil. 


Refer to Fuel Oil Specifications. 


Injector cup spray holes stopped up. 


Clean injector cup spray holes. 


Use of the wrong size drill for cleaning 
the injector cup spray holes. 


Use only drills furnished by Cummins 
Engine Company. 


Leaking injector cup gaskets. 


Tighten or replace. 


Improper adjustment of the injector. 


Adjust the injector. 


Leaking gaskets at the injector fuel in- 
let and drain connections. 


Tighten or replace. 


Stuck piston rings. 


Install new piston rings. 


Dirty oil filters. 


Change filter bags as recommended. 


Operating at overload. 


Do not exceed rated engine capacity. 


Fuel pump setting too high. 


Have fuel pump reset. 


Engine water temperature too low. Op- 
erating temperature should be 160° F. 


Check thermostats. 
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DILUTION OF ENGINE LUBRICATING OIL 



CAUSE 


REMEDY 


Stuck piston rings. 


Install new rings. 


Overload. Fuel pump seal has been 
broken and more fuel is injected than 
will burn in the available air. 


If seal is broken, reset as per instruc- 
tions. (Page 107 of Repair Section.) 


Injector cup gasket leaking. Cup leak 
can be detected by build-up of fuel 
around the body, while it is in the 
cylinder head and the engine is running. 


Tighten or replace gasket. 

; 


Fuel inlet or drain connections leaking. 


1 

Tighten fuel inlet and drain connections. 


Injector drain lines and manifold not 
draining properly to fuel pump. 


Remove and clean with compressed air. 


Worn injector plungers permitting ex- 
cess by-pass of fuel. 


Install new injectors. 


Vacuum in crankcase caused by air- 
tight or dirty breather cap. 


Clean crankcase breather. 


Injector cup spray tip cracked. 


Install new injector cup. 


STICKING INJECTOR PLUNGER 


CAUSE 


REMEDY 


Dirty or gummy fuel. 


Clean filters. Use proper grade of fuel 
oil. 


Fuel oil not having a viscosity recom- 
mended under Fuel Oil Specifications, or 
one that possesses no lubricating quali- 
ties. 


Should it be necessary to use such a 
fuel oil until the proper grade is ob- 
tained, add one quart of lubricating oil 
to every five gallons of fuel oil. 


Uneven tension on the injector hold- 
down nuts causing distortion in the in- 
jector body. 


Loosen the nuts and retighten evenly, as 
previously instructed. If this is causing 
the trouble, the plunger will return to 
its correct position immediately. If the 
above methods do not correct the trou- 
ble, replace the injector. 


LOW GENERATOR OUTPUT 


CAUSE 


REMEDY 


Poor contacts between brushes and com- 
mutator. 


Clean commutator with 00 sandpaper. 


Excessive resistance in charging circuit. 


Clean and tighten all connections in 
charging circuit. 


Voltage regulator set too low. 


Readjust voltage regulator. 


Battery fully charged. 


Normal condition. 


Third brush setting incorrect. 


Reset third brush. 
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NO GENERATOR OUTPUT 



CAUSE 


REMEDY 


Sticking brushes. 


Clean brush holders and brush arms. 
Replace brushes and brush springs. 


Gummed or burned commutator. 


Clean commutator. Turn down and un- 
dercut mica if needed. 


Short circuits, ground , or open circuits. 


Isolate cause of trouble as explained on 
page 104 of Operation Section. 


Burned or oxidized voltage regulator 
points. 


Clean points with fine cut file. Never 
use emery or sandpaper. 


Cutout relay will not close. 


Replace shunt winding on cutout relay. 



EXCESSIVE GENERATOR OUTPUT 



CAUSE 


REMEDY 


Voltage regulator setting too high. 


Readjust voltage regulator. 


Excessively advanced third brush set- 
ting. 


Retard third brush setting. 



BATTERIES BECOMING DISCHARGED 



CAUSE 


REMEDY 


No generator output. 


Correct cause for no generator output. 
(See “No Generator Output” listed 
above.) 


Low generator output. 


Correct cause for low generator output. 
(See “Low Generator Output” listed 
on previous page.) 


Poor connections in charging circuit. 


Clean and tighten all connections. 


Voltage regulator set too low. 


Increase voltage regulator setting. 


Cutout relay will not close. 


Replace shunt winding on cutout relay. 


If right hand batteries become discharged 
and left hand batteries remain in a 
charged condition , fuse may be burned 
out in series-parallel switch. 


Replace fuse. 


If right hand batteries become partially 
run down and left hand batteries remain 
in a charged condition, there may be 
excessive resist a nee in series-parallel 
switch charging circuit , possibly due to 
dirty or oxidized contact points in switch. 


Check and correct cause of excessive re- 
sistance in charging circuit. 
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NOISY GENERATOR 



CAUSE 


REMEDY 


Loose mounting . 


Tighten mounting. 


Worn or dirty bearings . 


Replace bearings. 


Improperly seated brushes. 


Seat brushes and replace brush holders. 



VOLTAGE REGULATOR TROUBLES 



CAUSE 


REMEDY 


Loose wiring and connections may cause 
a low charging rate even when the bat- 
tery needs charging. 


Tighten connections. 


A low charging rate may be due 
sufficient generator capacity. 


to in- 


Short around the regulator to see if a 
higher charging rate is obtained. If no 
increase in generator output is noticed, 
generator is probably at fault. 


It battery charging rate remains high 
with a well charging battery , voltage reg- 
ulator needs adjustment. 


Decrease voltage regulator setting. 



FAILURE OF CRANKING MOTOR TO OPERATE PROPERLY 



CAUSE 


REMEDY 


Defective connections in the circuit be- 
tween the cranking motor and battery. 


Clean and tighten connections and re- 
place defective cables. 


Weak battery. 


Charge, or install new battery of proper 
strength. 


Insufficient cranking speeds to turn en- 
gine over in cold weather. 


Use lighter oil, heat the oil, or pull back 
the compression release lever while spin- 
ning the motor until the engine acquires 
its highest possible momentum, then re- 
lease the compression lever to allow the 
engine to fire. 


Open circuit between the solenoid switch 
and battery as evidenced by no dimming 
ot the lights by refusal of cranking motor 
to operate. 


Operate the shift and lever by hand or 
determine if the cranking motor can 
operate. Correct solenoid switch circuits. 
Make sure that proper connections are 
being made between the brushes and 
commutator. 


Defective cranking motor windings. 


Check with test lamp and points. 
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POWER CONTROL UNIT CLUTCH SLIPPAGE 



CAUSE 


REMEDY 


Brake cam installed too far to the rear 
on clutch throw-nut and therefore rid- 
ing against throw-nut bushing as control 
level is moved , preventing driving cone 
from fully engaging driven cone. 


Space brake cam farther to the front on 
clutch throw-nut. (Refer to Step 8 of 
Power Control Unit clutch adjustment). 


Main gear incorrectly spaced inside 
Power Control Unit gear case, thereby 
riding against back side of gear case 
when control lever is moved to engage 
clutch, preventing driving cone from 
fully engaging driven cone. 


Make Power Control Unit clutch adjust- 
ment, correctly spacing main gear inside 
gear case. 


Power Control Unit clutch facing oily or 
greasy ( woven facing only). 


Remove driving cone and either re- 
place facing or wash facing with naptha 
or gasoline. Also prevent further oil or 
grease from reaching clutch surfaces as 
follows: Correct oil seal leakage, if pres- 
ent (refer to “Oil Seal Leakage” correc- 
tions). Do not lubricate that portion of 
cable which wraps onto cable drum. 
Never apply oil to woven facings. 


Power Control Unit clutch facing in- 
stalled eccentric on driving cone ( woven 
facing), or high spots on facing not hav- 
ing been machined off (metallic facing), 
causing only a part of clutch facing to 
bear against driven cone when clutch is 
fully engaged. 


If woven facing, either remove facing 
and install it concentric on cone or ma- 
chine surface or facing true with cone, 
using a grinder. If metallic facing, ma- 
chine off high spots. 


Worn out Power Control Unit clutch 
facing. 


Either install new facing on driving cone 
or install a replacement lined driving 

cone. 


Smooth, glazed Power Control Unit 
clutch facing. 


Remove driving cone and roughen clutch 
facing with a rasp (woven facing only). 



POWER CONTROL UNIT CLUTCH WON'T ENGAGE 



CAUSE 


REMEDY 


Brake cam installed too far to the rear on 
clutch throw-nut, therefore riding against 
throw-nut bushing as control lever is 
moved, preventing driving cone from 
fully engaging driven cone. 


Space brake cam farther to the front on 
clutch throw-nut. (Refer to Step 8 of 
Power Control Unit clutch adjustment). 


Main gear incorrectly spaced inside 
Power Control Unit gear case, thereby 
riding against back side of gear case 
when control lever is moved to engage 
the clutch, preventing driving cone from 
fully engaging driven cone. 


Make Power Control Unit clutch adjust- 
ment, correctly spacing main gear inside 
gear case. 


Clutch incorrectly adjusted, causing ex- 
cessive throw of control lever, possibly 
resulting in control lever striking seat be- 
fore clutch becomes fully engaged. 


Adjust clutch, correctly setting distance 
of travel of control lever from neutral to 
the fully engaged position. (Refer to 
Power Control Unit clutch adjustment 
instructions. 
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POWER CONTROL UNIT CLUTCH WON'T RELEASE- 
CLUTCH DRAGGING 



CAUSE 


REMEDY 


Clutch adjustment incorrect , with travel 
of control lever from neutral to fully en- 
gaged position set at less than the recom- 
mended distance , thereby providing in- 
sufficient clearance between driving and 
driven cones when in neutral. 


Make Power Control Unit clutch ad- 
justment, correctly setting travel of con- 
trol lever from neutral to fully engaged 
position. 


Power Control Unit main gear bearings 
in a loose adjustment , causing driving 
cone to drag on driven cone when con- 
trol lever is in neutral position. 


Correctly adjust main gear bearings. 


Cable drum bearings in a loose adjust- 
ment, causing driven cone to drag on 
driving cone when control lever is in 
neutral position. 


Correctly adjust cable drum bearings. 


Power Control Unit clutch facing loose 
on driving cone, resulting in facing drag- 
ging on driven cone when control lever 
is in neutral. 


Remove driving cone and either rein- 
stall facing on driving cone or install 
new lined cone. 


Threads excessively worn on drum shaft 
or clutch throw-nut, resulting in full 
travel of control lever being required to 
take up play in threads instead of mov- 
ing driving cone away from driven cone. 


Replace worn drum shaft or throw-out. 



SPONGY POWER CONTROL UNIT CLUTCH 



CAUSE 


REMEDY 


Power Control Unit main gear bearings 
in a loose adjustment, allowing end play 
of driving cone on clutch throw-nut, and 
mis-alignment of driving cone with driven 
cone. 


Correctly adjust main gear bearings. 


Cable drum bearings in a loose adjust- 
ment, allowing end play of cable drum 
and driven cone on drum shaft and mis- 
alignment of driven cone with driving 
cone. 


Correctly adjust cable drum bearings. 


Power Control Unit clutch facing not 
tight on driving cone, thereby tending to 
“give” and become “spongy” when en- 
gaging and disengaging clutch. 


Remove driving cone and re-line or in- 
stall a replacement lined cone. 


Power Control Unit clutch facing in- 
stalled eccentric on driving cone, caus- 
ing only a portion of facing to contact 
driven cone when engaging clutch, result- 
ing in slippage until heavy force is ap- 
plied on control lever, giving “spongy” 
action. 


Remove driving cone and machine or 
grind surface of facing true with cone. 
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POWER CONTROL UNIT CLUTCH WON'T HOLD ADJUSTMENT 



CAUSE 


REMEDY 


Clamp block at rear end of drum shaft 
insufficiently tightened , allowing drum 
shaft to turn. 


Readjust Power Control Unit clutch and 
tighten clamp block on drum shaft by 
turning capscrews down tight, using 
force. 


Brake cam not clamped tight on clutch 
throw-nut , allowing lever to slip on 
throw-nut. 


Clamp brake cam tight on clutch throw- 
nut by turning clamp bolt up tight, using 
force. Then readjust clutch. 


Brake roller arm not clamped tight on 
brake shaft, allowing roller arm to slip 
on shaft. 


Readjust brake and tighten clamp bolt at 
upper end of roller arm, using force. 



POWER CONTROL UNIT BRAKE SLIPPAGE 



CAUSE 


REMEDY 


Brake spring not adjusted tight enough. 


Make brake adjustment, tightening set 
screws on brake spring arm. 


Tension of Power Control Unit brake 
spring decreased, due to old age or long 
period of operation. 


Replace brake spring. 


Power Control Unit brake shaft bearings 
adjusted too tight, preventing free rota- 
tion of brake shaft and causing shaft to 
bind, sometimes holding brake band away 
from drum. 


Correctly adjust brake shaft bearings. 


Oily or greasy brake lining ( woven lin- 
ing only.) 


Remove Power Control Unit brake band 
and either replace band or wash lining 
with naptha or gasoline. Also prevent 
further oil or grease from reaching brake 
lining as follows: — If oil seals are leak- 
ing, correct leakage (refer to “Oil Seal 
Leakage” corrections.) Do not lubri- 
cate that portion of cable which wraps 
onto cable drum. Never apply oil to 
woven lining. 


Mud, rocks or other obstacles lodged in 
brake spring or behind brake roller arms 
nr linkage. 

\ 


Remove mud, rocks, or other obstruc- 
tions. 


Power Control Unit brake lining worn 
out 


Replace brake lining. 


Brak* hand improperly tormtd to tit 
drum, possibly through accident 


Replace or re-shape brake band. 
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POWER CONTROL UNIT BRAKE WON'T RELEASE 

CAUSE REMEDY 

Brake roller positioned too high against Make Power Control Unit brake adjust- 

brake cam , preventing cam from moving ment, correctly positioning brake roller 

roller arm outward far enough to cause against brake cam. (Refer to brake ad- 

brake to release when control lever is justment instructions. ) 

moved. 

Brake roller arm not clamped tight on Correctly adjust Power Control Unit 

brake shaft , allowing roller arm to slip brake and tighten clamp bolt at upper 

on shaft. end of roller arm, using force. 

Main gear incorrectly spaced inside gear Make Power Control Unit clutch adjust- 

case, thereby riding against the reduction ment, correctly spacing gear inside gear 

gear inside gear case as control lever is case. 

moved to release brake, limiting travel 

of control lever and preventing brake 

from fully releasing. 

Brake band frozen to drum. Move control lever into lock-out posi- 

tion, freeing band from drum. 
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OVERHEATING OF POWER CONTROL UNIT 

CAUSE REMEDY 

Operator not engaging and disengaging Engage and disengage clutches with a 

Power Control Unit clutches fully and quick, full movement of control levers. 
quickly , causing short intervals of clutch 
slippage and overheating. 

Power Control Unit brakes slipping. Correct the cause for brake slippage. 

(Refer to “Power Control Unit Brake 
Slippage” corrections.) 

Power Control Unit clutches slipping. Correct the cause for clutch slippage. 

(Refer to “Power Control Unit Clutch 
Slippage” corrections.) 

Power Control Unit clutches dragging. Correct the cause for clutch dragging. 

(Refer to “Power Control Unit Clutch 
Dragging” corrections.) 

SCRAPER CUTTING LOWER ON ONE SIDE THAN ON OTHER 

CAUSE REMEDY 

Unequal air pressures in rear tires . Check air pressures and inflate to equal 

pressures. 

The use of tires of unequal diameters on Install tires having equal diameters, 
rear of Scraper, such as a new tire on one 
side and worn tire on other, or a larger 
size tire on one side than on other. 



Original from 

UNIVERSITY OF CALIFORNIA 





















TROUBLE SHOOTER'S GUIDE 



OIL SEAL LEAKAGE 



CAUSE 


REMEDY 


Lubricants may not be those which are 
recommended. Oils lighter than recom- 
mended may seep out under seals and 
incorrect type grease may break down 
and become fluid from heat of operation. 


Remove incorrect lubricants and replace 
with lubricants which are recommended. 


Oil seals incorrectly installed during as- 
sembly , with leathers cupped outward, 
away from oil or grease chamber. 


Remove oil seals and install with leathers 
cupped inward, toward oil or gTease 
chamber. Double leather oil seals should 
be installed with heavy leather facing 
inward. 


Gear case tilled with oil above the oil 
level plug. 


Lower oil level to oil level plug. 


Oil seals becoming burned and hardened 
as a result of overheating. 


Correct cause for overheating. Also re- 
place leaky oil seals. 


Tournapull axle bearings in a loose ad- 
justment, thereby whipping out leather 
in oil seals. 


Correctly adjust axle bearings. Also re- 
place leaky seals. 


Breather hole in Power Control Unit oil 
fill plug not open , causing a pressure to 
be built up inside the gear case, forcing 
oil out around the seals. 


Remove cork (or dirt) from breather 
hole in fill plug. Also replace leaky oil 
seals. 


Power Control Unit cable drums filled 
more than 2/3 full of grease (pbssibly by 
inserting grease through rear end of drum 
shaft with grease gun), causing grease 
to be forced out around seals as pressure 
is built up inside drum through heat of 
operation. 


Remove cable drum and pack only 2/3 
full of recommended lubricant. Also re- 
place leaky oil seals. Lubricate through 
holes in drum shaft only in case of 
emergency. 


Power Control Unit main gear bearings 
in a loose adjustment causing gear and 
driving cone to wobble, thereby whip- 
ping out leather in oil seals. 


Correctly adjust main gear bearings. 
Also replace leaky oil seals. 


Power Control Unit cable drum bearings 
in a loose adjustment, allowing cable 
drum to raise and lower on drum shaft 
each time load is raised and lowered, 
thereby working cable drum oil seals up 
and down on shaft, permitting grease to 
escape. 


Correctly adjust cable drum bearings. 
Also replace leaky oil seals. 



BEARING FAILURES 


CAUSE 


REMEDY 


Bearings improperly lubricated. 


Lubricate at specified intervals and with 
recommended lubricants. 


Bearings incorrectly adjusted. (Adjust- 
able roller bearings only.) 


Correctly adjust bearings. 


Dirt or other foreign matter in oil or 
grease. 


Correct cause for dirt or foreign matter 
entering lubricant. 
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EXCESSIVE CABLE BREAKAGE 



CAUSE 


REMEDY 


Tailgate forward cable too short causing 
tailgate arms to strike vertical braces on 
top of side-sheets before tailgate sliding 
sheave strikes stop block, possibly result- 
ing in bottom of tailgate kicking up. 


Correctly adjust or replace cable. (Refer 
to cable threading instructions.) 


Tailgate forward cable too long, prevent- 
ing tailgate from coming forward far 
enough to eject all the load. 


Correctly adjust or replace cable. (Refer 
to cable threading instructions.) 


Apron lift cable too short, causing apron 
to strike arched A-Frame when in raised 
position. 


Correctly adjust or replace apron lift 
cable. (Refer to cable threading instruc- 
tions.) 


Failure of operator to release Power Con- 
trol Unit clutch when pushbeam stops 
or tailgate sliding sheave stops are 
brought together. 


Promptly release Power Control Unit 
clutch when pushbeam stops or tailgate 
stops have been pulled together. 


Traveling over unlevel ground or turn- 
ing with either the pushbeam stops or 
tailgate sliding sheave stops together. 


Allow clearance at these points when 
traveling. (Refer to operating instruc- 
tions.) 
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PARTS 

CATALOG 

WARNING 

SPARE PARTS can be supplied 
promptly and accurately only if posi- 
tively identified by correct part num- 
ber and correct part name. 

FURNISH THIS INFORMA- 
TION ON ALL REQUISITIONS. 
WITHOUT FAIL, on all requisi- 
tions, give name of machine, name of 
manufacturer, model or size, manufac- 
turer’s serial number of each machine 
and subassemblies attached to machine, 
and components and accessories for 
which spare parts are required. 

List spare parts for only one make or 
kind of machine on each requisition. 
Requisitions must be double spaced to 
provide room for office notations when 
necessary. 




PARTS CATALOG 



FOR 

SCRAPER, ROAD 
MOTORIZED . 

CABLE-OPERATED, 

/ECU YD, LETOURNEAU 
MODEL SUPER C 
TOURNAPULL, WITH 
MODEL LP CARRYALL 

★ 
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On tKis page is shown a sample spare parts requisi- 
tion on QMC Form No. 400 which conforms to the latest 
revisions. The marginal notes give instructions for pre- 
paring a requisition for spare parts for Engineer equip- 
ment 

The revised QMC Form 400 has new column head- 
ings. Until new forms are available use the present 
form and type or write in corrections in column head- 
ings as shown below. 

Under revised heading "Nomenclature" and "Unit" 
list the article and the unit (ea for each; lb for pound; 
etc.). Under heading "Maximum or Authorized Level" 
list the authorized organizational allowances or depot 
stock levels given in ENG 7 and ENG 8 of the ASF 



Engineer Supply Catalog ( superseding Part III, Corps of 
Engineers Supply Catalog). The total number on hand 
for each item is listed under "On Hand". In column 
headed "Due In" enter the total quantity previously 
requisitioned but not delivered. Column headed 
"Required" is to be changed to read "Quantity 
Desired" and column headed "Approved" is to read 
"Remarks." For "Initial" and "Replenishment" requisi- 
tions, the sum of "Quantity Desired", "Due In", and^On 
Hand" should equal "Maximum or Authorized Level.” 
(Additional details on this subject are covered in 
ENG I of the ASF Engineer Supply Catalog which 
incorporates information formerly contained in Section 
AA-I, Part III, Engineer Supply Catalog.) 



State PERIOD designation by use of one of the following terms: 



"INITIAL" — first requisition of authorized allowances. 
"REPLENISHMENT'-subsequent requisitions to maintain authorized allowances. | 
"SPECIAL"— requisitions for necessary repairs not covered by allowances. 



Type "SPARE PARTS” 
in upper right hand cor- 
ner of requisition. 




Address requisitions to Engi- 
neer Field Maintenance 
Office, P. O. Box 1679, Colum- 
bus, Ohio (except for spare 
parts for searchlights and bar- 
rage balloons which are ad- 



dressed to Schenectady, N. Y. J*** 

or Ogden, Utah ASF depots).^ — 



Give complete shipping'll 
instructions. Special instruc- 
tions for packing, marking, 
routing, etc., should be given 
at bottom of requisition. 



State proper nomenclature 
of machine, also make, model,** 
machine serial number and 
U. S. A. registration number. 

Prepare a separate requisition < 
for each different machine. 

State basis or authority and 
date delivery is required, im- 
mediately below description 
of machine. 

Double space between items/ 

Group parts required under - 
group headings as shown in 
manufacturers 7 parts catalogs 
(Technical Manuals). 



State OCE stock numbers, /\ 
manufacturers' parts numbers 
and nomenclature accurately 
and completely. Do not use 
abbreviations. 



pKr*BTMKKT 

« m £ m mm 

• I* la, . !•«•> 



REQUISITION 



I°£Lattr D eU.Bmonmim. stt t lit a*. ■. 

P. 0. Hot CiluabuB. Onto 

nm. DM*. ..T9 TmU4 P'epl eg 1 OD&MZ ' 

rro Pr^JgrtF Officer. TOFT LEVI S. 

r MAPtFC POP: Sjpply Officer. ISOtl FDgr. Peg1»»nt, FOPT LEVIS. tfA3HMi7fl3N 



iMcwninB Br *i 



fyltcht 

Robert E. Po* . 

Major. C. 1. 

Fta*1nrrr Property Officer 



Offi 



For ta* 
car: ^ 



E. Doe 
Col. . C. t. 
Tiecutl t» Offl eer 





SCRAPER, ROAD, MOTO°I?FD 



DPI TOPER C TOO PN ATOLL VI TH 
S: to repirn tab aecond ecb^loo sell 

> r LIVPPY: by 5 Februerv 1<>44 



ILF OpyPATTO, li Cl'. YU. 
DU. LP CARRYALL' 



.T TDL PM FAS 



CUMMINS PJiGINR 
CD. PARTS [ 

S-"?’4 PPFCLEANER 



H- F7' f 0-P | PISTON 
^-1«11 ! POMP 



WGINE SECTION 




EA 

PA 

FA 



PN ATOLL A SCRAPFP SECTIcfri 

EA 
FA 
FA 

FA ? 

EA 4 



’Nonexpendable items such as tools must be accounted for, when requisitioned, 
by a statement that they have been placed on REPORT OF SURVEY or STATE- 
MENT OF CHARGES. 



Emergency requisitions sent by telephone, teletype, cablegram, telegraph or radio must-be con- 
firmed immediately with requisition marked: "Confirming (state identifying data)." 
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PREPARATION OF REQUISITIONS 



A Sample requisition in the correct form for submission by the 
Engineer Property Officer is shown on the opposite page. 



THIS SHALL BE FOLLOWED IN MAKING OUT 
REQUISITIONS. 



In order to eliminate duplication of work, Property Officers may 
authorize organizations to prepare requisitions in final form, leaving 
requisition number space blank for completion by Property Officer. 



THE FOLLOWING RULES WILL BE OBSERVED CAREFULLY 
IN PREPARING REQUISITIONS FOR 
SPARE PARTS: 

a. Prepare a separate requisition for each different machine. 

b. Type “SPARE PARTS” in upper right hand corner of requisition 
form. 

c. State PERIOD designation by use of one of the following terms: 

(1) “INITIAL” — first requisition of authorized allowances. 

(2) “REPLENISHMENT” — subsequent requisitions to maintain 
authorized allowances. 

(3) “SPECIAL” — requisitions for necessary repairs not covered by 
allowances. 

d. Give complete shipping instructions. 

e. State proper nomenclature of machine, and make, model, serial 
number and registration number. 

f. State basis or authority, and date delivery is required, immediately 
below description of machine. 

g. Group parts required under group headings as shown in manufac- 
turers’ parts catalogs. 

h. State manufacturers’ parts numbers and nomenclature descriptions 
accurately and completely. Do not use abb. eviations. 

i. Double space between items. 

j. Emergency requisitions sent by telephone, telegraph, or radio must 
always be confirmed immediately with requisition marked : “Confirm- 
ing (state identifying data)”. 

k. Nonexpendable items must be accounted for. 
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GEAR CASE COVER 
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BM-2175 PISTON, PIN, RINGS & WIPER ASSEMBLY -6 
BM-2174 PISTON 8. PIN ASSEMBLY 6 




i 6 WIPER - 
0 6 LOCK— 
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■ -H-60026 ■ 
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PART PRICE 

NUMBER DESCRIPTION QTY. EACH 

CYLINDER HEAD 

BM-1078 CYLINDER HEAD, VALVES, t STUDS ASSEMBLY 3 $ 71.80 

( Includes Following ) : 

H -6001 1-1 COLLETT, VALVE HALF 24 

H-60010 GUIDE, VALVE SPRING 12 

H-9216-1 SPRING, VALVE 12 

H-9167-Y VALVE, EXHAUST 6 

H-9167-X-1 VALVE, INTAKE 6 

BM-2195 HEAD, STUDDED (Includes Following: 3 58.45 

H-9210-1 GUIDE, VALVE STEM 12 

S-715 PLUG, 1" EXPANSION 12 

S-911-B PLUG, Vs" PIPE 8 

S-935-B PLUG, %" PIPE 3 

S-922-E PLUG, PIPE 6 

H-64967 SEAT, EXHAUST VALVE 6 

H-9250-1 STUD, EXHAUST MANIFOLD 6 

H-7398-1 STUD, INJECTOR 12 

H-9270 STUD, ROCKER ARM HOUSING 21 

CYLINDER BLOCK 

BM-2401 CYLINDER BLOCK STUDDED 1 408.50 

(Includes Following ) : 

H-9229-2 BUSHING, CAMSHAFT (FRONT) 1 

H-9230-2 BUSHING, CAMSHAFT 3 & 5 2 

H-9231-2 BUSHING, CAMSHAFT 2-4-6 3 

H-9233-2 BUSHING, CAMSHAFT (REAR) 1 

S-112 CAPSCREW, %"-24x1", WATER BLIND FLANGE 2 

H-9228 DOWEL, CAMROCKER HOUSING 6 

H-9227 DOWEL, CYLINDER HEAD 6 

H-9226 DOWEL, FLYWHEEL HOUSING 2 

H-9227 DOWEL, FUEL PUMP 2 

H-9225 DOWEL, GEAR CASE COVER 2 

H -64790 DOWEL, REAR COVER PLATE 4 

H-63683 FLANGE, WATER BLIND (SIDE) 1 

K-8441 GASKET, WATER DRAIN PLUG 1 

H-9540 GASKET, WATER BLIND FLANGE 1 

H-9427 LOCK, MAIN BEARING STUD NUT 14 

S-604 LOCKWASHER, WATER BLIND FLANGE 2 

H-9197-1 NUT, MAIN BEARING STUD 14 

H-9222 PIN, IDLER GEAR 1 

S-715 PLUG, 1" EXPANSION, COMPRESSION RELIEF SHAFT 

HOLE 1 

S-703 PLUG, EXPANSION, LUBRICATING OIL DRAIN 1 

S-702 PLUG, iy 4 " EXPANSION, WATER HEADER 1 

S-706 PLUG, 1'/ 2 " EXPANSION, WATER HEADER 4 

S-901 PLUG, '/<" PIPE, LUBRICATING OIL DRAIN 1 

S-911-B PLUG, Vi" PIPE, LUBRICATING OIL HEADER 7 

S-935-B PLUG, %" PIPE, LUBRICATING OIL HEADER 2 

S-935-B PLUG, PIPE, WATER DRAIN 1 

S-924 PLUG, Vi" PIPE, WATER DRAIN 1 

H-65476 PLUG, WATER DRAIN 1 

H-9215-1 STUD, CYLINDER HEAD 18 

H-9232 STUD, LUBRICATING PUMP 4 

H-60574 STUD, MAIN BEARING 7 

H-64773 STUD, MAIN BEARING SLOTTED 7 

BM-1055 GEAR, IDLER (Includes Following):. 1 23.75 

H-9224 BUSHING, IDLER GEAR 1 
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REAR COVER 



BM-1059 REAR COVER ASSEMBLY 1 9.70 

(Includes Following ) : 

H-65436 CAPSCREW, REAR COVER JOINING 2 

H-65002-1 GASKET, REAR COVER JOINING 2 

S-652 LOCKWASHER, 5/16" EVERLOCK, REAR COVER JOINING 2 

S-209 NUTS, 5/16"-24 REAR COVER PLATE JOINING 2 

HAND HOLE COVER 

BM-2461 HAND HOLE COVER & FILLER SPOUT COVER ASSEMBLY 1 7.90 

( Includes Following ) : 

H-3796 COVER 1 

S-2902 NECK, FILLER 1 

H -63077 TUBE, OIL LEVEL GAUGE 1 

GENERATOR DRIVE 

BM-422 GENERATOR DRIVE UNIT ASSEMBLY 1 44.40 

( Includes Following ) : 

S-16005 BEARING, CAGE BALL 1 

S-16002 BEARING, CAGE COVER BALL 1 

H -4788-1 CAGE, GENERATOR DRIVE BEARING 1 

H-9184-1 COVER, GENERATOR DRIVE BEARING CAGE 1 

H-9277 GASKET, GENERATOR DRIVE BEARING CAGE 1 

H-9278 GASKET, GENERATOR DRIVE BEARING CAGE COVER 1 

H-9171-1 GEAR, GENERATOR DRIVE 1 

S-313 KEY, WOODRUFF FOR DRIVE GEAR 1 

S-316 KEY, WOODRUFF FOR SPROCKET 1 

S-625 LOCKWASHER, y 4 " POS. LOCK COUPLING SPIDER 1 

S-249 NUT, %"-16, COUPLING SPIDER 1 

H-9275 NUT, BEARING RETAINER 1 

S-509 PIN, COTTER 1 

H-9096 RING, BEARING RETAINER SNAP 2 

S-1796 SEAL, OIL 1 

H-9183-1 SHAFT, GENERATOR DRIVE 1 

H-9634 SPIDER, GENERATOR COUPLING 1 

H-9274 WASHER, BEARING RETAINER 1 

CRANKSHAFT & MAIN BEARING 

BM-135 CRANKSHAFT ASSEMBLY 1 378.00 

(Includes Following): 

H-1282 CRANKSHAFT 1 

H -91 68-2 GEAR PINION (CRANKSHAFT) 1 

H-9300 KEY, CRANKSHAFT PINION 1 

H-9304 LOCK, CRANKSHAFT NUT 1 

H-9305 NUT, CRANKSHAFT 1 

H-9301-1 PIN, HAND CRANKING 1 

H-9306 SLINGER, OIL 1 

PISTON 

BM-2175 PISTON ASSEMBLY 6 15.75 

( Includes Following ) : 

H-65327 RING, COMPRESSION 12 

H-65354 RING, KEYSTONE 6 

H -653 26 RING, OIL REGULATOR NARROW 6 

H -65325 RING, OIL REGULATOR WIDE 6 

BM-2174 PISTON & PINS ASSEMBLY 6 14.40 

( Includes Following ) : 

H -60026 LOCK, INJECTOR CUP WIPER 6 

H-9208-3 PIN, PISTON 6 

H-2770-2 PISTON, BARE 6 

H-61908 RING, PISTON PIN SNAP 12 

H-60025 WIPER, INJECTION CUP 6 
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CONNECTING ROD 



BM-103 CONNECTING ROD LESS SHELL ASSEMBLY 6 

( Includes Following ) : 

H-9195-3 BOLT, CONNECTING ROD 12 

H-9247-S BUSHING, PISTON PIN 6 

$-227-1 NUT, CONNECTING ROD BOLT .12 

H-62727 PLATE, CONNECTING ROD LOCK 12 

CAM ROCKER HOUSING AND PUSH RODS 

BM-125 CAM ROCKER HOUSING ASSEMBLY 3 

( Includes Following ) : 

H -4790-3 HOUSING, CAM ROCKER 3 

S-705 PLUG, %" EXPANSION 6 

H-9239 SCREW, SHAFT LOCK 6 

H -4796-2 SHAFT, CAM ROCKER 6 

BM-121 INJECTOR CAM ROCKER ASSEMBLY 6 

BM-119 LEVER & BUSHING, INJECTOR CAM 6 

H-9241-S BUSHING, INJECTOR CAM LEVER 6 

H-9257 PIN, INJECTOR CAM ROLLER 6 

H-7350 RIVET, INJECTOR CAM ROLLER PIN 6 

H-7348-1 ROLLER, INJECTOR CAM 6 

BM-124 VALVE CAM ROCKER LEVER ASSEMBLY 12 

BM-122 LEVER & BUSHING, VALVE CAM 12 

H-9240-S BUSHING, VALVE CAM LEVER 12 

H-9258 PIN, VALVE CAM ROLLER 12 

H-7350 RIVET, CAM ROLLER PIN 12 

H-9260 ROLLER, VALVE CAM 12 

BM-145 ROD, EXHAUST PUSH 6 

BM-144 ROD, INJECTOR PUSH 6 

BM-146 ROD, INTAKE PUSH 6 

ROCKER LEVER HOUSING 

BM-106 ROCKER LEVER HOUSING ASSEMBLY 3 

( Includes Following ) : 

H -60845 CIRCLIP, ROCKER LEVER .12 

H-2362-1 HOUSING, ROCKER LEVER 3 

S-707 PLUG, 1'/«" EXPANSION, ROCKER LEVER HOUSING 6 

S-911-B PLUG, 1/7" PIPE, ROCKER HOUSING 3 

H-62229 PLUG, ROCKER HOUSING VENT 3 

H-9269 SCREW, ROCKER SHAFT LOCK 3 

H -4792-3 SHAFT, ROCKER LEVER 3 

BM-117 EXHAUST ROCKER LEVER ASSEMBLY 6 

BM-114 LEVER & BUSHING, EXHAUST 6 

H-9242 BUSHING, VALVE ROCKER LEVER 6 

$-232 NUT, H"-18, ROCKER LEVER ADJUSTING SCREW 6 

H-9264-X PIN, EXHAUST ROCKER LEVER ROLLER 6 

H-9265 RIVET, EXHAUST ROCKER LEVER ROLLER PIN 6 

H-9261 ROLLER, ROCKER LEVER 6 

H-7199-3 SCREW, ROCKER LEVER ADJUSTING 6 

BM-99 INJECTOR ROCKER LEVER ASSEMBLY 6 

(Includes Following): 

BM-97 LEVER & BUSHING, INJECTOR 6 

H -9243 -2 BUSHING, INJECTOR ROCKER LEVER 6 

S-232 NUT, y ,"-12 ROCKER LEVER ADJUSTING SCREW 6 

H-7199-3 SCREW, ROCKER LEVER ADJUSTING 6 

H-60508 SOCKET, INJECTOR ROCKER LEVER 6 

BM-113 INTAKE ROCKER LEVER ASSEMBLY 6 

( Includes Following ) : 

BM-110 LEVER & BUSHING, INTAKE 6 

H-9242 BUSHING, VALVE ROCKER LEVER 6 

S-232 NUT, y 8 "-18, ROCKER LEVER ADJUSTING SCREW 6 

H-9264-2 PIN, INTAKE ROCKER LEVER ROLLER 6 

H-9265 RIVET, ROCKER LEVER ROLLER PIN 6 

H-9261 ROLLER, ROCKER LEVER 6 

H-7199-3 SCREW, ROCKER LEVER ADJUSTING 6 
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ROCKER LEVER HOUSING COVER 



BM-192 ROCKER HOUSING COVER ASSEMBLY 1 3.40 

( Includes Following ) : 

H-62588 ANCHOR, BREATHER 1 

H-3868 COVER, BREATHER HOUSING 1 

S-2902 NECK, CINCH FILLER 1 

CAMSHAFT 

BM-89 CAMSHAFT ASSEMBLY 1 108.00 

(Includes Following ) : 

H-9280 BOLT, CAMSHAFT GEAR 6 

H-1 194-6 CAMSHAFT 1 

H -4765-1 GEAR, CAMSHAFT 1 

H -6621 2 LOCKPLATE, CAMSHAFT BOLT NUT 3 

S-205 NUT, %"-24 CAMSHAFT GEAR BOLT 6 

S-935-B PLUG, %" PIPE 1 

H-9235-1 RING, CAMSHAFT THRUST 1 

LUBRICATING OIL PIPING 

BM-1281 TUBE, ENGINE TO GOVERNOR LUBRICATING 1 1.10 

( Includes Following ) : 

S-1022-A NUT, TUBE 2 

BM-2392 TUBE, FILTER TO ENGINE 1 4.85 

H-65540-A FLANGE, LUBRICATING OIL CONNECTION 1 

S-1037 NUT, TUBE 1 

S-1072 NUT, SLEEVE PACKING 1 

S-1091-1 SLEEVE, PACKING 1 

BM-2393 TUBE, LUBRICATING OIL PUMP TO FILTER 1 4.35 

S-1037 NUT, TUBE 2 

BM-1182 TUBE, LUBRICATING OIL SUCTION 1 7 85 

H -64855 FLANGE, LUBRICATING OIL SUCTION 1 

S-1076 NUT, TUBE PACKING 2 

S-1077 SLEEVE, TUBE PACKING 2 

LUBRICATING PUMP 

BM-419 LUBRICATING PUMP ASSEMBLY 1 60.65 

(Includes Following ) : 

BM-196 BRACKET & BUSHING 1 6.70 

H -91 86-1 S BUSHING, LUBRICATING PUMP BRACKET 1 

S-16002 BEARING, BALL 1 

H -40457 BODY LUBRICATING PUMP 1 

H-4783 CAGE, LUBRICATING PUMP BEARING 1 

$-103 CAPSCREW, 5/16"-18x2'/ 4 " BODY TO BRACKET 8 

H-7183 DOWEL, LUBRICATING PUMP BRACKET 2 

H-9285 GASKET, BRACKET TO BODY 1 

H-9283-1 GASKET, BRACKET TO CAGE 1 

H-9169-2 GEAR, LUBRICATING PUMP DRIVE . 1 

H-64777 GEAR, LUBRICATING PUMP DRIVE 1 

H-64778 GEAR, LUBRICATING PUMP IDLER 1 

S-316 KEY, LUBRICATING PUMP DRIVE GEAR 2 

S-605 LOCKWASHER, 5/16" POS. LOCK 8 

H-9275 NUT, RETAINER 1 

S-509 PIN, COnER FOR RETAINER NUT 1 

H-9096 RING, BEARING RETAINER SNAP 1 

H -64780 SHAFT, LUBRICATING PUMP DRIVE 1 

H-64779 SHAFT, LUBRICATING PUMP IDLER 1 

H-9274 WASHER, RETAINER 1 
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DELUXE FILTER 



BM-2390 TUBE, FILTER DRAIN 1 1.65 

(Includes Following ) : 

S-1070 SLEEVES, RUBBER 2 

S-1068 NUT, PACKING 2 

BM-2420 TUBE DELUXE FILTER INLET 1 1.50 

S-1069 NUT, TUBE PACKING 2 

S-1071 SLEEVES, RUBBER 2 

EXHAUST MANIFOLD 

BM-1340 EXHAUST MANIFOLD ASSEMBLY 1 25.25 

( Includes Following ) : 

H -40855 SECTION, MANIFOLD CENTER 1 

H -41 041 SECTION, MANIFOLD FRONT 1 

H -41 042 SECTION, MANIFOLD REAR 1 

PRIMING PUMP & BRACKET 

BM-2373 TUBE, PRIMING PUMP DISCHARGE 1 .95 

BM-2374 TUBE, PRIMING PUMP INTAKE 1 .70 

S-1022-A NUT, TUBE PUMP INTAKE 4 DISCHARGE TUBE 4 

FUEL OIL FILTER (NUGENT) 

BM-2971 TUBE, CUNO TO NUGENT FILTER 1 1.15 

S-1068 NUT, TUBE PACKING 2 

S-1070 SLEEVE, TUBE 2 

BM-2970 TUBE, NUGENT FILTER TO FUEL PUMP 2 1.35 

S-1068 NUT, TUBE PACKING 4 

S-1070 SLEEVE, TUBE PACKING 4 

FUEL PUMP 

BM-1310 FUEL PUMP ASSEMBLY 1 296.55 



FUEL PUMP MAIN HOUSING 

BM-2265 FUEL PUMP HOUSING ASSEMBLY 1 33.30 

| Includes Following ) : 

H-9124-2 BUSHING, CAM ROCKER LEVER 1 

H-60466 BUSHING, GOVERNOR CONTROL ROD 1 

H-9959 BUSHING, HAND CONTROL ECCENTRIC 1 

H-9125-S BUSHING, PLUNGER LEVER SHAFT (SHORT) 1 

H-9144-S BUSHING, PLUNGER LEVER SHAFT (LONG) 1 

H-9423 DOWEL, GEAR PUMP HOUSING 1 

S-1546 PLUG, OIL LINE 1 

S-910-B PLUG, '4" PIPE FOR DRAIN . 1 

S-911-B PLUG, Ve" PIPE FOR HOUSING 2 

H-65827 TUBE, FLOAT CHAMBER VENT 1 

BM-954 VALVE BY PASS 1 .40 

BM-6 GOVERNOR LEVER 4 BUSHING ASSEMBLY 1 2.20 

H -60244 BUSHING, GOVERNOR LEVER 1 

H-9131-2 LEVER, GOVERNOR 1 

BM-7 ECCENTRIC, HAND CONTROL. 1 5.65 

CAM ROCKER LEVER 

BM-32 CAM ROCKER LEVER ASSEMBLY 1 11.20 

( Includes Following ) : 

H -4767-3 LEVER, CAM ROCKER 1 

H-9121-1 PIN, CAM ROCKER LEVER ROLLER 1 

H-9126 RIVET, CAM ROCKER, LEVER ROLLER PIN 1 

H-8396-1 ROLLER, CAM ROCKER LEVER 1 

H-9128 STOP, VERTICAL LEVER 2 
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VERTICAL LEVER 



BM-41 VERTICAL LEVER ASSEMBLY .1 15 50 

( Includes Following ) : 

H-9368 BEARING, PLUNGER LEVER PIN 56 

H-9370 BEARING, VERTICAL LEVER ROLLER 22 

S-165 CAPSCREW, y 8 "-24 « I 1 //', PLUNGER LEVER . 1 

H-8388 LEVER, PLUNGER 1 

H-9119-4 LEVER, VERTICAL 1 

S-604 LOCKWASHER, %" POS. LOCK, PLUNGER LEVER 

CAPSCREW 1 

H-9366-2 PIN, PLUNGER LEVER 1 

H-9371-1 PIN, VERTICAL LEVER ROLLER .1 

S-1546 PLUG, PLUNGER LEVER SHAFT 1 

H-60227-A RIVET, VERTICAL LEVER ROLLER PIN 1 

H-9369-2 ROLLER, VERTICAL LEVER 1 

H-9118 SHAFT, PLUNGER LEVER 1 

DISTRIBUTOR 

BM-42 DISTRIBUTOR ASSEMBLY 1 91.65 

( Includes Following ) : 

BM-592 DISC & COVER ASSEMBLY 1 43.25 

H-9052 CAP, DUST 1 

S-1004 ELBOW, TUBE 7 

H-9056 GASKET, TACHOMETER SHAFT GUIDE .1 

H-9053 GUIDE, TACHOMETER SHAFT 1 

H-9054 NUT, TACHOMETER SHAFT GUIDE 1 

S-2297 PACKING, TACHOMETER SHAFT GUIDE 1 

BM-67 DISTRIBUTOR SHAFT ASSEMBLY 1 8 45 

( Includes Following ) : 

H-8456 PIN, DISTRIBUTOR DISC DRIVE .3 

H -611 15 RIVET, DRIVE COLLAR 1 

H-9462 RIVET, TACHOMETER SHAFT 1 

H-9152 SHAFT, DISTRIBUTOR DRIVE 1 

H-9051-1 SHAFT, TACHOMETER DRIVE 1 

BM-5 HOUSING & BUSHING ASSEMBLY 1 16.10 

H-9676 BUSHING, DISTRIBUTOR DISC 1 

H -9050- 5 BUSHING, DISTRIBUTOR SHAFT 1 

BM-2 PRIMING VALVE ASSEMBLY 1 1.20 

H-8472 PIN, PRIMING VALVE 1 

H-9139 VALVE, PRIMING 1 

S- 1 622 BALL, CHECK 1 

S-16003 BEARING, DISTRIBUTOR SHAFT BALL .1 

S-165 CAPSCREW %"-24 * 1'/ 2 ", DISTRIBUTOR COVER 6 

S-684 GASKET, DISTRIBUTOR CHECK VALVE 1 

H-9176 GASKET, DISTRIBUTOR HOUSING COVER 1 

H-9179 GASKET, METERING PUMP 1 

H-9146-1 GEAR, DISTRIBUTOR DRIVE 1 

S-308 KEY, WOODRUFF 1 

H-8386 NUT, PLUNGER BARREL CLAMP 1 

H-7726 NUT, PRIMING VALVE PACKING 1 

H-8142 PACKING, PRIMING VALVE 1 

S-911-B PLUG, PIPE, TIMING HOLE 1 

H-65505 PLUG, DISTRIBUTOR CHECK VALVE 1 

BM-1 PUMP, METERING 1 3.00 

A-65506 SPRING, DISTRIBUTOR CHECK VALVE 1 

K-8433 SPRING, DISTRIBUTOR DISC 1 

BM-20 TUBE, GEAR PUMP TO DISTRIBUTOR 1 .70 

S-1873-A NUT, TUBE 1 

S-1022-A NUT, TUBE 1 
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BM-12 

BM-19 
H-9597 
S-1698 
H-2425-5 
H-2427-3 
H-9760 
H-9761 
H-9142-1 
H-64889 
S-1873 
S-1004 
S-1 793 
H-9459 
H-9767-1 
H-9766-2 
H-6753 
S-1 822 
H-91 32-1 
H-9507 
H-9509 
H-9508 
H 9456 
H-9458-1 
H-9919 
S-314 
S-604 
S-205 
S-91 1 -B 
S-1 848 
S-1 21 3 
H -60099 
S-1 91 8 
H-9758-1 
H-9759 
H-9765 
H-91 34-1 
H-4893-2 
H-9460 
H-9495-1 
H-8462-1 
H-9455 
H-9135-3 
H-60098 
H-9910 



BM-2831 

H-4771 -1 
H-9143 
H-91 78-1 
S-91 1 -B 
H-4789-1 3 



GEAR PUMP 

GEAR PUMP ASSEMBLY 

( Includes Following ) : 

CHECK VALVE SEAT & SCREEN ASSEMBLY 
SCREEN, CHECK VALVE SEAT 

BALL, CHECK 

BODY, #1 GEAR PUMP 
BODY, #2 GEAR PUMP 
BOLT, GEAR PUMP BODY (LONG) 

BOLT, GEAR PUMP BODY (SHORT) 
BUSHING, CAM ROCKER LEVER 
CHAMBER, PRESSURE 
COCK, SHUT OFF 
ELBOW, TUBE 

GASKET, CHECK VALVE HOUSING 
GASKET, FUEL SUPPLY CHECK VALVE 
GASKET, #1 GEAR PUMP SPACER 
GASKET, #2 GEAR PUMP SPACER 
GASKET, IDLING LEVER SHAFT 
GASKET, PRESSURE CHAMBER 
GEAR, #1 DRIVE 
GEAR, #2 DRIVE 

GEAR, #1 IDLER 

GEAR, #2 IDLER • 

GUIDE FUEL SUPPLY CHECK VALVE 

HOUSING FUEL SUPPLY CHECK VALVE . 

KEY, #1 DRIVE GEAR 

KEY, #2 DRIVE GEAR 

LOCKWASHER, %" POSITIVE LOCK 

NUT, %"-24", BODY BOLT 

PLUG, '/s'' PIPE, #2 BODY 

RING, SNAP 

SCREW, SPACER PLATE 

SEAL SPACER 

SEAL, SHAFT 

SHAFT, GEAR PUMP DRIVE 

SHAFT, GEAR PUMP IDLER 

SHAFT, IDLING LEVER 

SLEEVE, PRESSURE REGULATOR VALVE 

SPACER, GEAR PUMP 

SPRING, FUEL SUPPLY CHECK VALVE 

SPRING, PRESSURE REGULATING VALVE 

VALVE, FUEL PUMP CHECK 

VALVE, FUEL SUPPLY CHECK 

VALVE, PRESSURE REGULATING 

WASHER FOR OIL SEALS 

WASHER, PRESSURE REGULATING 

FUEL PUMP MAIN SHAFT 

FUEL PUMP MAIN SHAFT ASSEMBLY 

( Includes Following ) : 

CAM, FUEL PUMP 
KEY, FUEL PUMP CAM 
PIN, GEAR PUMP DRIVE 
PLUG, '/a" PIPE, MAIN SHAFT 
SHAFT, FUEL PUMP MAIN 
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GOVERNOR 



BM-31 GOVERNOR CONTROL ROD ASSEMBLY 1 6.00 

( Includes Following ) : 

H-9110 COLLAR, GOVERNOR CONTROL SLEEVE 1 

H-9175 PIN, GOVERNOR THRUST WASHER 1 

S-S871 RIVET, CONTROL ROD COLLAR 1 

H-9160-1 ROD, GOVERNOR CONTROL 1 

BM-1118 GOVERNOR HOUSING ASSEMBLY 1 8.50 

(Includes Following): 

H-9114-2 BUSHING, GOVERNOR HOUSING 1 

BM-1173 GOVERNOR WEIGHT & SPRING ASSEMBLY 1 8.65 

(Includes Following ) : 

H-60100-A SPACER, 1/64", MAXIM SPEED 

H-60100-B SPACER, 1/16", MAXIM SPEED 

H-60100-C SPACER, .0086", MAXIM SPEED 

H-9108-2 SPRING, GOVERNOR MAXIMUM SPEED 1 

H -63526 SPRING, GOVERNOR IDLING SPEED 1 

•BM-30 WEIGHT, GOVERNOR 2 e*. 3.25 

BM-28 GOVERNOR YOKE ASSEMBLY 1 13.65 

H-9808 BUSHING, GOVERNOR WEIGHT PIN 4 

H-9728-3 BUSHING, GOVERNOR YOKE 1 

H-9748 PIN, GOVERNOR YOKE BUSHING 1 

FLOAT CHAMBER 

BM-24 FLOAT CHAMBER ASSEMBLY 1 6.00 

(Includes Following ) : 

H-9730 BRACKET, FLOAT BEARING 1 

S-133-A CAPSCREW, '/ 4 "-28 1 7/,", FLOAT CHAMBER 2 

H-4890 CHAMBER, FLOAT 1 

H-9726-1 FLOAT & LEVER 1 

H-9762-1 GASKET, FLOAT CHAMBER 1 

H-9729 GASKET, VALVE SEAT 1 

S-600 LOCKWASHER, 1/4" POS. LOCK FLOAT CHAMBER 2 

H-9735 LOCKWASHER, FLOAT LEVER BEARING PIN 1 

H-9734 NUT, FLOAT LEVER BEARING PIN 1 

H-9725 PIN, FLOAT LEVER BEARING 1 

H-9732 PIN, FLOAT LEVER LOCATING 1 

H-9749-1 PLATE, FLOAT CHAMBER TOP 1 

S-911-B PLUG, '/*" PIPE 1 

H-9724 SEAT, FLOAT VALVE 1 

H-9733 STOP, FLOAT 1 

H-9723 VALVE, FLOAT 1 

FUEL TUBING 

BM-1284 INJECTOR DRAIN MANIFOLD ASSEMBLY 1 2.55 

( Includes Following ) : 

S-1035 CROSS, TUBE 1 

S-1031 ELBOW, TUBE . 2 

H-9572 NIPPLE, * 6'/ 8 ", INJECTOR DRAIN 2 

H-9573 NIPPLE, '/a" * 6 7 /g", INJECTOR DRAIN 2 

H-9574 NIPPLE, INJECTOR DRAIN . 1 

S-1033 TEE, TUBE 3 

BM-1189 TUBE, INJECTOR DRAIN 6 50 

BM-1478 TUBE, INJECTOR DRAIN MANIFOLD TO PUMP 1 80 

S-1023-A NUT, TUBE 2 

BM-1274 TUBE, INJECTOR SUPPLY TUBE No. 1 1 85 

BM-1275 TUBE, INJECTOR SUPPLY TUBE No. 2 1 85 

BM-1276 TUBE, INJECTOR SUPPLY TUBE No. 3 1 85 

BM-1277 TUBE, INJECTOR SUPPLY TUBE No. 4 1 85 

BM-1278 TUBE, INJECTOR SUPPLY TUBE No. 5 1 85 

BM-1279 TUBE, INJECTOR SUPPLY TUBE No. 6 1 85 

S-1022-A NUT, TUBE (FOR ALL INJECTOR TUBING) 24 

S4g 
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BM-499 

S- 1 656 

BM-150 

H-9298-1 

H-9286-2 

H-60598 

H-9426-2 

H-8950-1 

H-9287 

H-9353-2 

H-931 5 

H-8521 



BM-495 

H-9303-2 

H-9426-2 

H-8950-1 

H-9287 

H-9299 

H-931 5 



BM-142 

BM-2469 
H-7194-2 
H-9355 
BM-136 
BM-1640 
H-62409 
H-62126 
H-62128 
H-9432 
H-9434 
H-62127 
H-62129 
H-9433 
S-1207 
S-2345-1 
H -62411 
H-62123 
H-62406 



BM-95 

S-1713 
S-16033 
H-20145-5 
H-20145-1 
H-20145-1 3 
H-201 45-8 
S-308 
S-305 

H-201 45-23 



S49 



BM-2391 



INJECTOR FUEL INLET CONNECTION 

FUEL INLET CONNECTION ASSEMBLY 
(Includes Following ) : 

BALL, FUEL CONNECTION CHECK 

CAGE & SCREW 
CAP, FUEL CONNECTION 
CONNECTION, FUEL INLET 
GASKET, FUEL CAP 

GASKET, FUEL CONNECTION (COPPER) 

GASKET, FUEL CONNECTION (LEATHER) 

GUIDE, FUEL CONNECTION SPRING 

PLUG, INLET CONNECTION 

SPRING, FUEL CONNECTION 

SPRING, FUEL CHECK VALVE 

INJECTOR FUEL DRAIN CONNECTION 

INJECTOR FUEL DRAIN ASSEMBLY 
( Includes Following ) : 

CONNECTION, INJECTOR FUEL DRAIN 

GASKET, INJECTOR DRAIN CONNECTION (COPPER) 

GASKET, INJECTOR DRAIN CONNECTION (LEATHER) 

GUIDE, FUEL CONNECTION SPRING 

GUIDE, FUEL CONNECTION SPRING 

SPRING, FUEL CONNECTION 

INJECTOR 

TRACTOR INJECTOR ASSEMBLY 
(includes Following ) : 

BODY & PLUNGER ASSEMBLY 
LINK, INJECTOR PLUNGER 
PIN, INJECTOR PLUNGER LINK 
CHECK VALVE SEAT ASSEMBLY 
INJECTOR CUP & GASKET ASSEMBLY 

GASKET, INJECTOR CUP 

BAIL, INJECTOR PLUNGER RETAINING 

COVER, INJECTOR 

GASKET, CHECK VALVE PLUG 

GASKET, CHECK VALVE SEAT 

GASKET, INJECTOR COVER 

GASKET, INJECTOR PLUNGER OIL SEAL 

PLUG, INJECTOR CHECK VALVE 

SCREW COVER . 

SEAL, INJECTOR PLUNGER 
SPRING, INJECTOR CHECK VALVE 

SPRING, INJECTOR PLUNGER 

STOP, INJECTOR CHECK VALVE 

WATER PUMP 



PUMP, WATER 

( Includes Following ) : 
BEARING, INNER 
BEARING, OUTER 
BODY 

GASKET, OIL 
GUIDE, SPRING 
IMPELLER 
KEY, IMPELLER 

KEY, PULLEY 

LOCKWIRE 



THROTTLE CONTROL 

LINK, THROTTLE CONTROL 



LIST OF ASSEMBLIES 



6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 



6 

6 

6 

6 

6 

6 

6 



6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

12 

6 

6 

6 

6 



1 



1 



3.45 

.20 



1.50 



26.50 

13.65 

1.50 

3.30 



32.00 



2 20 
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PART PRICE 

NUMBER DESCRIPTION PAGE QTY. EACH 

A-6349S HOSE, WATER BY-PASS 367 1 $ .09 

A-65506 SPRING, DISTRIBUTOR CHECK VALVE 360 1 .04 

H-1194-6 CAMSHAFT . 341 1 76 40 

H-1282 CRANKSHAFT 336 1 356 50 

H-1736 HOUSING, FLYWHEEL 352 1 38 24 

H-2352-3 GASKET, CYLINDER HEAD 328 3 1.33 

H-2362-1 HOUSING, ROCKER LEVER 339 3 8.73 

H-2425-5 BODY, #1 GEAR PUMP 361 1 8.05 

H-2427-3 BODY, #2 GEAR PUMP 361 1 9.77 

H-2770-2 PISTON, BARE 337 6 9.90 

H-2840 HOUSING, LUBRICATING OIL FILTER 347 1 22.20 

H-2983 FLYWHEEL 352 1 64.19 

H-3763-1 COVER, ROCKER HOUSING 340 2 2.40 

H-3796 COVER 332 1 623 

H-3941 HOUSING, THERMOSTAT 367 1 5.20 

H-3953 MANIFOLD, WATER 367 1 1082 

H-3999 MANIFOLD, AIR INTAKE 349 1 11.32 

H-4765-1 GEAR, CAMSHAFT 341 1 30.43 

H -4767-3 LEVER, CAM ROCKER 358 1 9.73 

H-4771-1 CAM, FUEL PUMP 362 1 16.67 

H-4783 CAGE, LUBRICATING PUMP BEARING 344 1 5.15 

H-4788-1 CAGE, GENERATOR DRIVE BEARING 335 1 5.40 

H -4789-1 3 SHAFT, FUEL PUMP MAIN 362 1 12.40 

H-4790-3 HOUSING, CAM ROCKER 338 3 5.06 

H-4791 SHAFT, COMPRESSION RELEASE 331 1 4.50 

H -4792-3 SHAFT, ROCKER LEVER 339 3 4.20 

H-4793 GASKET, GEAR CASE COVER 333 1 .36 

H -4795-7 LINER, CYLINDER 329 6 14.85 

H-4796-2 SHAFT, CAM ROCKER 338 6 1.60 

H-4798 GASKET, ROCKER HOUSING TO CYLINDER HEAD 339 3 .07 

H -48 29 -4 LINK, GOVERNOR 357 1 3.66 

H-4890 CHAMBER FLOAT 363 1 1.88 

H-4893-2 SPACER, GEAR PUMP 361 1 4.03 

H-4930-1 PULLEY, WATER PUMP DRIVE 369 1 9.24 

H-4944 BRACKET, GENERATOR 4.34 

H-5083 GASKET, PAN TO BLOCK 342 1 .54 

H-5143 COVER 332 2 3.69 

H-5412 BRACKET, AIR FILTER 349 2 5.73 

H-5416 GASKET, HAND HOLE COVER 332 3 .33 

H-5528 COVER, OIL FILTER 347 1 240 

H-5711 GEAR, FLYWHEEL RING 352 1 6.39 

H-5943 CONNECTING ROD— BEARING 337 12 4.47 

H-6753 GASKET, IDLING LEVER SHAFT 361 1 .08 

H-7183 DOWEL, LUBRICATING PUMP BRACKET 344 2 .08 

H -71 94-2 LINK PLUNGER 366 6 .31 

H-7199-3 SCREW, ROCKER LEVER ADJUSTING 339 18 1.70 

H-7239-3 PIN, GOVERNOR WEIGHT 362 2 .38 

H-7348-1 ROLLER, INJECTOR CAM 338 6 .97 

H-7350 RIVET, INJECTOR CAM ROLLER PIN 338 18 .01 

H- 7398-1 STUD, INJECTOR 328 6 .17 

H-7463-1 WASHER, IDLER GEAR PIN 329 1 .45 

H-7464 PIN, WASHER LOCK 329 1 .03 

H 7614 CLIP, DRAIN MANIFOLD 364 3 .15 

H-7726 NUT, PRIMING VALVE PACKING 360 1 .36 

H-8142 PACKING, PRIMING VALVE 360 7 .05 

H-8386 NUT, PLUNGER BARREL CLAMP 360 1 .26 

H-8388 LEVER, PLUNGER . 359 1 3.13 

H-8390 LINK, METERING PUMP 360 1 1.13 

H -8396-1 ROLLER, CAM ROCKER LEVER 358 1 .82 

H-8456 PIN, DISTRIBUTOR DISC DRIVE 360 3 .15 

H-8462-1 VALVE, FUEL PUMP CHECK .361 1 1.17 _ 

H-8472 PIN, PRIMING VALVE 360 1 .07 X 

H-8521 SPRING. FUEL CHECK VALVE 365 6 .07 60 
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H -8950-1 GASKET, FUEL CONNECTION (LEATHER) 365 15 .15 

H-9050-5 BUSHING, DISTRIBUTOR SHAFT 360 1 1.58 

H-9051-1 SHAFT, TACHOMETER DRIVE 360 1 1.30 

H-905S CAP, DUST 360 1 .11 

H-9053 GUIDE, TACHOMETER SHAFT 360 1 1.55 

H-9054 NUT, TACHOMETER SHAFT GUIDE 360 1 .54 

H-9056 GASKET, TACHOMETER SHAFT GUIDE 360 1 .08 

H-9096 RING, BEARING RETAINER SNAP 335,344 3 .15 

H-9097 GASKET, WATER PUMP TO BLOCK 368 1 .50 

H-9103-6 SPRING, GOVERNOR I. T 365 1 9.55 

H-9104-5 TUBE, GOVERNOR YOKE 365 1 5.40 

H-9105-1 RING, GOVERNOR SPLIT LOCK 365 5 Pr. .50 

H-9106 SLEEVE, GOVERNOR SPRING 365 1 5.65 

H-9108-S SPRING, GOVERNOR MAXIMUM SPEED 365 1 1.50 

H-9110 COLLAR, GOVERNOR CONTROL SLEEVE 365 1 5.73 

H-9111 RING, GOVERNOR THRUST 365 5 .47 

H-9113 SPRING, THRUST RING RETAINER 365 1 .35 

H-9114-2 BUSHING, GOVERNOR HOUSING 365 1 .50 

H-9115 GASKET, GOVERNOR HOUSING 365 1 .05 

H-9116-6 LEVER, CONTROL 357 1 5.40 

H-9117 SHIELD BALL BEARING 365 1 1.56 

H-9118 SHAFT, PLUNGER LEVER 359 1 1.53 

H-9119-4 LEVER, VERTICAL 359 1 4.98 

H-9151-1 PIN, CAM ROCKER LEVER ROLLER 358 1 .45 

H-9153-7 LINK, VERTICAL LEVER 357 1 3.50 

H-9124-2 BUSHING, CAM ROCKER LEVER 357 1 .35 

H-9155-S BUSHING, PLUNGER LEVER SHAFT (SHORT) . ... 357 1 .35 

H-9126 RIVET, CAM ROCKER LEVER ROLLER PIN 358 1 .07 

H-9157-5 COLLAR, HAND CONTROL ECCENTRIC 357 1 .47 

H-9128 STOP, VERTICAL LEVER 358 1 .07 

H-9132-1 GEAR, #1 DRIVE 361 1 2.10 

H-9134-1 SLEEVE, PRESSURE REGULATOR VALVE 361 1 1.40 

H-9135-3 VALVE, PRESSURE REGULATING 361 1 1.07 

H-9139 VALVE, PRIMING 360 1 1.10 

H-9140-1 GASKET, DISTRIBUTOR HOUSING 360 1 .03 

H-9141-1 GASKET, BALL BEARING SHIELD 362 1 .04 

H-9142-1 BUSHING, CAM ROCKER LEVER 361 1 .51 

H-9143 KEY, FUEL PUMP CAM 362 1 .11 

H-9144-S BUSHING, PLUNGER LEVER SHAFT (LONG) 357 1 .35 

H-9146-1 GEAR, DISTRIBUTOR DRIVE 360 1 13.32 

H-9148 SPRING, CAM ROCKER LEVER 357 1 .40 

H-9152 SHAFT, DISTRIBUTOR DRIVE 360 1 3.87 

H-9160-1 ROD, GOVERNOR CONTROL 362 1 3.10 

H-9167-X-1 VALVE, INTAKE 328 6 1.95 

H-9167-Y VALVE, EXHAUST 328 6 2.10 

H-9168-2 GEAR, PINION (CRANKSHAFT) 336 1 18.53 

H-9169-2 GEAR, LUBRICATING PUMP DRIVE 344 1 13.79 

H-9171-1 GEAR, GENERATOR DRIVE 335 1 11.25 

H-9172-2 GASKET, GOVERNOR FLANGE TO BLOCK 356 1 .08 

H-9173 RETAINER, CAM ROCKER LEVER SPRING 357 1 .93 

H-9175 PIN, GOVERNOR THRUST WASHER 362 1 .13 

H-9176 GASKET, DISTRIBUTOR HOUSING COVER 360 1 .05 

H-9177-5 GEAR, FUEL PUMP DRIVE 362 1 20.73 

H-9178-1 PIN, GEAR PUMP DRIVE 362 1 .41 

H-9179 GASKET, METERING PUMP 360 1 .07 

H-9181 SPRING, METERING PUMP 360 1 .23 

H-9183-1 SHAFT, GENERATOR DRIVE 335 1 4.09 

H-9184-1 COVER, GENERATOR DRIVE BEARING CAGE 335 1 4.90 

H-9186-1S BUSHING, LUBRICATING PUMP BRACKET 344 1 .33 

H-9195-3 BOLT, CONNECTING ROD 337 12 2.17 

H-9197-1 NUT, MAIN BEARING STUD 330 14 .40 

H-9207-1 SPRING, LUBRICATING OIL PRESSURE 

REGULATOR 333 1 .30 

H-9208-3 PIN, PISTON 337 6 2.80 

851 
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H-921 0-1 


GUIDE, VALVE STEM 


328 


12 


47 


H-921 2 


BEARING, COMPRESSION RELEASE SHAFT 


331 


3 


1 13 


H-921 3 


TUBE, LUBRICATING 


329 


3 


1 40 


H 9215-1 


STUD, CYLINDER HEAD 


329 


18 


48 


H-921 6-1 


SPRING, VALVE 


328 


12 


50 


H-921 7-1 


LEVER, COMPRESSION RELEASE 


331 


1 


.98 


H-921 9 C 1. 


GLAND, COMPRESSION RELEASE PACKING 


331 


1 


2.23 


H 9220-1 


CONNECTION, ENGINE WATER (LOWER) 






78 


H 9221 


GASKET, ENGINE WATER CONNECTION 






.03 


H 9222 


PIN, IDLER GEAR 


329 


1 


2.67 


H-9223 


SPRING, COMPRESSION RELEASE LEVER 


331 


1 


.37 


H-9224 


BUSHING, IDLER GEAR 


329 


1 


80 


H-9225 


DOWEL, GEAR CASE COVER 


333 


2 


12 


H 9226 


DOWEL, FLYWHEEL HOUSING 


330 


2 


.16 


H-9227 


DOWEL 


329,350 


14 


.07 


H-9228 


DOWEL, CAMROCKER HOUSING 


338 


6 


03 


H 9229-2 


BUSHING, CAMSHAFT (FRONT) 


341 


1 


115 


H 9230 2 


BUSHING, CAMSHAFT 3*5 


341 


2 


97 


H- 9231-2 


BUSHING, CAMSHAFT 2-4-6 


341 


3 


1 05 


H-9232 


STUD, LUBRICATING PUMP 


329 


4 


.10 


H 9233-2 


BUSHING, CAMSHAFT REAR 


341 


1 


1 12 


H 9234 


GASKET, COMPRESSION RELEASE BEARING 


331 


3 


01 


H-9235-1 


RING, CAMSHAFT THRUST 


341 


1 


63 


H-9236-1 


SEAL, CRANKSHAFT OIL 


333 


1 


05 


H 9237 


SCREW, COMPRESSION RELEASE SHAFT LOCK 


331 


1 


11 


H 9238 


PACKING, COMPRESSION RELEASE LEVER 


331 


4 


07 


H 9239 


SCREW. SHAFT LOCK 


338 


6 


.08 


H 9240-S 


BUSHING, VALVE CAM LEVER 


338 


12 


10 


H 9241 -S 


BUSHING, INJECTOR CAM LEVER 


338 


6 


.12 


H V242 


BUSHING, VALVE ROCKER LEVER 


339 


12 


12 


H-9243 2 


BUSHING, INJECTOR ROCKER LEVER 


339 


6 


15 


H 9244-1 


GASKET, COVER TO ROCKER HOUSING 


340 


3 


10 


H-9245 C. 1 


SPACER, STARTING MOTOR 






2 23 


H 9246 


PLATE. INDEX HOLE COVER 


352 


1 


15 


H 9247-5 


BUSHING, PISTON PIN 


337 


6 


1 25 


H 9248-2 


CLAMP, MANIFOLD 


350 


6 


50 


H 9250-1 


STUD, EXHAUST MANIFOLD 


328 


6 


.20 


H-9252 


GASKETS, MANIFOLD TO CYLINDER HEAD 


350 


3 


27 


H 9255 1 


PLATE, CAMSHAFT THRUST 


333 


1 


1.60 


H 9257 


PIN, INJECTOR CAM ROLLER 


338 


6 


53 


H 9258 


PIN, VALVE CAM ROLLER 


338 


12 


.47 


H 9259 


PACKING, CYLINDER LINER 


329 


18 


.26 


H 9260 


ROLLER, VALVE CAM 


338 


12 


.97 


H 9261 


ROLLER, ROCKER LEVER 


339 


12 


1.07 


H 9264 2 


PIN, INTAKE ROCKER LEVER ROLLER 


339 


6 


17 


H 9264 X 


PIN, EXHAUST ROCKER LEVER ROLLER 


339 


6 


.22 


H 9265 


RIVET, EXHAUST ROCKER LEVER ROLLER PIN 


339 


12 


.03 


^ 9266 


GASKET, CAM ROCKER HOUSING 


338 


3 


.03 


H 926 7 


GASKET, WATER MANIFOLD TO HEAD 


367 


6 


03 


M 9269 


SCREW, ROCKER SHAFT LOCK 


339 


3 


08 


n '■/ 2 70 


STUD, ROCKER ARM HOUSING 


328 


21 


12 


H 9271 


CAP, LUBRICATING PIPE 


339 


3 


27 


H 92 72 


GASKET LUBRICATING PIPE CAP 


339 


3 


04 


F- -92/4 


WASHER, BEARING RETAINER 


335,344 


2 


14 


H.9275 


NUT BEARING RETAINER 


335,344 


2 


13 


h 9277 


GASKET, GENERATOR DRIVE BEARING CAGE 


335 


1 


.05 


H-9278 


GASKET, GENERATOR DRIVE BEARING CAGE 


335 


1 


05 


H 9 2 79 


PLUNGER, LUBRICATING OIL PRESSURE 










REGULATOR 


333 


2 


85 


r-- >/e r ’ 


BOLT. CAMSHAFT GEAR 


341 


6 


.10 


i 9 28’ 


GASKET, DRAIN TUBE FLANGE 


345 


2 


02 


i 


CASK ry LUBRICATING FLANGE 


343 


2 


02 




GASKET BRACKET TO CAGE 


344 


1 


05 CJ 


■ ? •; 4 


GASKET LUBRICATING PUMP 


344 


1 


.08 




S A k C C BRACKET TO BODY 


344 


1 


.02 50 
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H-9286-2 


CONNECTION, FUEL INLET 


365 


6 


1 53 


H-9267 


GUIDE, FUEL CONNECTION SPRING 


365 


12 


.15 


H-9298-1 


CAP, FUEL CONNECTION 


365 


6 


36 


H-9299 


GUIDE, FUEL CONNECTION SPRING 


365 


0 


1 r: 


H-9300 


KEY, CRANKSHAFT PIM'ON 


336 


1 


.08 


H-9301-1 


PIN, HAND CRANK. NG 


316 


1 


r 


H-9303 2 


CONNECTION, INJECTOR FUEL DRAIN 


365 


6 


i % 


H-9304 


LOCK, CRANKSHAFT NUT 


336 


1 


20 


H-9305 


NUT, CRANKSHAFT 


336 


1 


1 6. 


H-9306 


SLINGER, OIL 


336 


1 


4' 


H-9315 


SPRING, FUEL CONNECTION 


365 


12 


12 


H-9333-1 


GASKET, FLYWHEEL HOUSING 


352 


1 


4 7H 


H-9353-2 


PLUG, INLET CONNECTION 


365 


6 


06 


H 9355 


PIN. INJECTOR PLUNGER LINK 


366 


6 


03 


H 9366-2 


PIN, PLUNGER LEVER 


3 5 f 7 


1 


1 9v 


H-9367-1 


SPRING, VERTICAL LEVER 


359 


1 


91 


H-9368 


BEARING, PLUNGER LEVER PIN 


i5-> 


56 


r ■ 


H-9369-2 


ROLLER, VERTICAL LEVER 


>59 




] 


H-9370 


BEARING, VERTICAL LEVER ROLLER 


V,7 


r i 


r ■' 


H-9371 -1 


PIN, VERTICAL LEVER ROLLER 


15' 




5* 


H-9423 


DOWEL, GEAR PUMP HOUSING 


357 


l 


n ■ 


H-9424 


PACKING, LUBRICATING PIPE 


328 


6 


; 


H-9426-2 


GASKET, FUEL CONNECTION (COPPER) 


3 65 


> 




H-9427 


LOCK, MAIN BEARING STUD NUT 


310 


: 4 




H-9432 


GASKET, CHECK VALVE PLUG 


366 


6 


m 


H-9433 


PLUG, INJECTOR CHECK VALVE 


166 




; 


H-9434 


GASKET, CHECK VALVE SEAT 


366 


•> 


0". 


H-9443-2 


ROD, IDLING LEVER 


370 


i 




H-9445 


WASHER, IDLING LEVER 


3 70 


1 


j 


H-9454 


SPRING, GOVERNOR 1. T 


362 




V 


H-9455 


VALVE, FUEL SUPPLY CHECK 


361 


1 


6; 


H-9456 


GUIDE, FUEL SUPPLY CHECK VALVE 


361 


1 

1 


9j 


H-9458 1 


HOUSING, FUEL SUPPLY CHECK VALVE 


161 




' 4 


H-9459 


GASKET. FUEL SUPPLY CHECK VALVE 


3 61 




o 

J. 


H-9460 


SPRING, FUEL SUPPLY CHECK VALVE 


361 






H 9462 


RIVET, TACHOMETER SHAFT 


160 


1 




H-9488 


GASKET, CAMSHAFT THRUST PLATE 


33'* 


1 




H-9495-1 


SPRING, PRESSURE REGULATING VALVE 


361 


1 


\ 


H-9507 


GEAR, “2 DRIVE 


361 


1 


'/ 4-; 


H-9508 


GEAR, -2 IDLER 


361 


1 


? ' ’ 


H-9509 


GEAR, -1 IDLER 


361 


1 


2 4 


H-9540 


GASKET, WATER BLIND FLANGE 


330,367 


o 


’J . 


H-9562 


SCREW, IDLING LEVER SPRING SUPPORT 


370 


1 


o ■< 


H-9572 


NIPPLE Va"» fe'/g" 


3 64 


'• 


? * 


H 9573 


NIPPLE, l / s "»6V . 


1:4 




7 » 


H-9574 


NIPPLE, v' e "*6%" 


364 


1 


21 


H-9575 


SPRING, IDLING LEVER 


370 


1 


27 


H-9597 


SCREEN, CHECK VALVE SEAT 


361 


1 


6* 


H-9634 


SPIDER, GENERATOR COUPLING 


335 


1 


3 86 


H-9676 


BUSHING, DISTRIBUTOR DISC 


360 


1 


1 8V 


H-971 9 


CLAMP, FUEL LINE 


364 


1 


1 6 


H 9720 


CLAMP, FUEL LINE 


3 64 


1 


> 


H-9723 


VALVE, FLOAT 


363 


1 


S'. 


H-9724-1 


SEAT, FLOAT VALVE 


363 


i 


A: 


H-9725 


PIN, FLOAT LEVER BEARING 


363 


1 




H-9726 1 


FLOAT 4 LEVER 


363 


1 


1 4-1 


H 9728-3 


BUSHING, GOVERNOR YOKE 


362 


1 


* n 


H 9729 


GASKET, VALVE SEAT 


361 


1 


01 


H-9730 


BRACKET, FLOAT BEARING 


?63 


1 


?7 


H-9732 


PIN, FLOAT LEVER LOCATING 


161 


1 


P 7 


H-9733 


STOP, FLOAT 


161 


1 


-T 


H-9734 


NUT, FLOAT LEVER BEARING PIN 


_■ 6 ' 






H-9735 


LOCKWASHER, FLOAT LEVER BEAR'Ni Pif 








H 9740 


STUD OIL FILTER COVER 






• r > 


H-9744 


CLAMP, LUBRICATING TUBE 


A c H 
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H-9745 SEPARATOR, LUBRICATING TUBE 343 2 .15 

H-9748 PIN, GOVERNOR YOKE BUSHING 362 1 .10 

H-9749-1 PLATE, FLOAT CHAMBER (TOP) 363 1 1.09 

H-9750 LEVER, IDLING 370 1 2.68 

H-9755-3 HOUSING, BY PASS VALVE 357 1 .90 

H-9757-2 SPRING, BY PASS VALVE 357 1 .23 

H-9758-1 SHAFT, GEAR PUMP DRIVE 361 1 2.10 

H-9759 SHAFT, GEAR PUMP IDLER 361 1 1.15 

H-9760 BOLT, GEAR PUMP BODY (LONG) 361 2 .36 

H-9761 BOLT, GEAR PUMP BODY (SHORT) 361 1 .32 

H-9762>1 GASKET, FLOAT CHAMBER 363 1 .02 

H-9763-1 1 GASKET, FLOAT CHAMBER TOP PLATE 363 1 .04 

H-9764-1 GASKET, GEAR PUMP TO HOUSING 361 1 .05 

H-9765 SHAFT, IDLING LEVER 361 1 .96 

H-9766-2 GASKET, #2 GEAR PUMP SPACER 361 1 .03 

H-9767-1 GASKET, #1 GEAR PUMP SPACER 361 1 .03 

H-9808 BUSHING, GOVERNOR WEIGHT PIN 362 4 .24 

H-9876 COUPLING, GENERATOR 5.39 

H-9910 WASHER, PRESSURE REGULATING 361 1 .04 

H-9919 KEY, #1 DRIVE GEAR 361 1 .07 

H-9958 SCREW, CONTROL LEVER ADJUSTING 357 1 .37 

H-9959 BUSHING, HAND CONTROL ECCENTRIC 357 1 .34 

H-10189 PAN, OIL 342 1 69.74 

H-1 0368-3 COVER 345,346 1 2.26 

H-1 0368-4 CAP PERFORATED 345,346 1 2.26 

H-1 0368-1 7 GASKET, CENTER STUD 345,346 1 .13 

H-1 0368-1 8 GASKET, BASE 345,346 1 .40 

H-1 0368-22 PLUG, DRAIN 345,346 1 .33 

H-1 0368-26 COVER, ASSEMBLY 1 8.79 

H-10368-27 RELIEF VALVE ASSEMBLY 345,346 1 3.40 

H-1 0375-3 SPRING, CLAMP 354,355 2 .05 

H-1 0375-5 GASKET, COVER 354,355 1 .15 

H-1 0375-6 SPOOL, BAG 354,355 1 16.85 

H-1 0375-7 RING, BAG 354,355 1 .17 

H-1 0375-8 PLATE, GUARD 354,355 1 .60 

H-1 0375-9 SCREEN, SAFETY 354,355 1 .60 

H-10375-16 SCREW, #6-32 1 5/16" 354,355 2 .03 

H-1 0375-1 8 SPRING, SHOCK 354,355 1 .25 

H-1 0375-1 9 CLAMP, BAG 354,355 2 .20 

H-1 0375-20 NUT, ELONGATED CLAMP 354,355 2 .10 

H-1 0375-22 PIN, CROSS 354,355 2 .04 

H-1 0375-24 COVER 354,355 1 2.10 

H-1 0375-25 SPACER, WIRE MAT 354,355 1 2.50 

H-10375-26 RING, BOLT, & SHELL 354,355 1 4.30 

H-1 0376-24 BASE 345,346 1 2.10 

H-1 0376-28 STUD & TUBE ASSEMBLY 345,346 1 3.40 

H-10376-30 BODY ASSEMBLY 345,346 1 19.98 

H-1 0380-1 RING, BOLT 347 1 .20 

H-1 0380-3 SPRING, BAG RING CLAMP 347 2 .05 

H-1 0380-6 SPOOL, BAG 347 1 5.20 

H-1 0380-8 BALL, BY-PASS RELIEF 347 1 .25 

H-1 0380-9 SPRING, BY-PASS RELIEF 347 1 .25 

H-10380-10 NUT, BY-PASS ADJUSTING 347 1 .15 

H-1 0380-1 8 SPRING, SHOCK 347 1 .45 

H-10380-19 CLAMP, BAG RING 347 2 .25 

H-1 0380-20 NUT, ELONGATED CLAMP 347 2 .10 

H-1 0380-22 PIN, CROSS 347 2 .04 

H-1 0380-25 SPACER, WIRE MAT 347 1 .60 

H-20145-1 GASKET, OIL 368 1 .12 

H-20145-2 WASHER, CARBON 368 1 .45 

H-20145-3 WASHER, CORK 368 1 .18 

H-20145-4 SPRING 368 1 .14 

H-20145-5 BODY 368 1 7.20 

H-20145-7 SHAFT 368 1 6.15 
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h-201 45-8 IMPELLER 368 1 6.30 

H-201 45-11 RING. SEAL CLAMP 368 1 .09 

H-201 45-1 2 SEAL, FLEXIBLE 368 1 .27 

H-201 45-13 GUIDE, SPRING 368 1 .06 

H-201 45-1 4 SNAP WIRE 368 1 .06 

H-201 45-1 6 RETAINER, SPLIT RING 368 1 .72 

H-20145-1 7 RING, SPLIT 368 2 .45 

H-201 45-20 SPACER, BEARING 368 1 .60 

H-201 45-22 WASHER, CORK RETAINER 368 1 .24 

H-201 45-23 LOCKWIRE 368 1 .09 

H-201 45-24 RETAINER, CORK 368 1 .72 

H-201 45-26 WASHER, CLAMP 368 1 .30 

H-201 53 PLATE, OIL PAN DECK 342 1 15.48 

H -40423 BEARING, MAIN BEARING LOWER REAR 336 1 15.25 

H -40424 BEARING, MAIN UPPER REAR 336 1 15.25 

H -40425 BEARING, MAIN LOWER 2-4-6 336 3 6.37 

H -40426 BEARING, MAIN UPPER 2-6 336 2 6.37 

H -40427 BEARING, MAIN LOWER 1-3-5 336 3 8.28 

H -40428 BEARING, MAIN UPPER 1-3-5 336 3 8.28 

H -40457 BODY, LUBRICATING PUMP 344 1 4.83 

H -40496 BEARING, MAIN UPPER #4 336 1 6.37 

H -40662 GASKET, REAR COVER PLATE TO BLOCK 334 1 .10 

H -40855 SECTION, MANIFOLD CENTER 351 1 10.49 

H -41041 SECTION, MANIFOLD FRONT 351 1 7.49 

H-41042 SECTION, MANIFOLD REAR 351 2 6.83 

H-41177-H GAUGE, OIL LEVER 332 1 .97 

H -41 233 CONNECTION, BY-PASS (LOWER) 367 1 3.66 

H-41235 CONNECTION, BY-PASS (UPPER) 367 1 2.33 

H -41 279 PULLEY, WATER PUMP 368 1 6.60 

H-60010 GUIDE, VALVE SPRING 328 12 .61 

H-60011-1 COLLETT, VALVE HALF 328 24 Pr. .18 

H -60025 WIPER, INJECTOR CUP 337 6 4.15 

H-60026 LOCK, INJECTOR CUP WIPER 337 6 .01 

H -60098 WASHER, FOR OIL SEALS 361 2 .04 

H- 60099 SEAL, SPACER 361 2 .01 

H-60100-A SPACER, 1/64", MAXIM SPEED 362 1 .07 

H-60100-B SPACER, 1/16", MAXIM SPEED 362 1 .07 

H-60100-C SPACER, .0086", MAXIM SPEED 362 1 .07 

H-60227-A RIVET, VERTICAL LEVER ROLLER PIN 359 1 .07 

H -60244 BUSHING, GOVERNOR LEVER 357 1 .20 

H -60466 BUSHING, GOVERNOR CONTROL ROD 357 1 2.66 

H -60508 SOCKET, INJECTOR ROCKER LEVER 339 6 .50 

H-60574 STUD, MAIN BEARING 330 7 1.32 

H -60575 DOWEL, MAIN BEARING RING 336 7 .24 

H-60585 DOWEL, FLYWHEEL TO CRANKSHAFT 352 3 .17 

H-60598 GASKET, FUEL CAP 365 6 .03 

H -60845 CIRCLIP, ROCKER LEVER 339 12 .10 

H-6100S-1 LEVER, THROTTLE (FIXED) 370 1 2.17 

H-61 006-1 LEVER, THROTTLE (ADJUSTABLE) 370 1 1.83 

H-61007 SHAFT, THROTTLE LEVER 370 1 .16 

H-61 008 PIN, THROTTLE LEVER 370 1 .16 

H-61 115 RIVET, DRIVE COLLAR 360 1 .15 

H-61 574 GASKETS 349,350 7 .07 

H-61 575 FLANGE, BLIND 349,350 2 1.24 

H-61908 RING, PISTON PIN SNAP 337 12 .08 

H-61 977 BRACKET, THROTTLE CONTROL 370 1 2.52 

H -62074 CAPSCREW, IDLING LEVER 370 1 .06 

H -621 23 SPRING, INJECTOR PLUNGER 366 6 1.12 

H-62126 BAIL, INJECTOR PLUNGER RETAINING 366 6 .91 

H -621 27 GASKET, INJECTOR COVER 366 6 .15 

H -621 28 COVER, INJECTOR 366 6 2.92 

H-62129 GASKET, INJECTOR PLUNGER OIL SEAL 366 6 .10 

H-62229 PLUG, ROCKER HOUSING VENT 339 3 .20 

H -62406 STOP, INJECTOR CHECK VALVE 366 6 .36 in 

H -62409 GASKET INJECTOR CUP 366 6 .04 ^ 
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S-104A 


CAPSCREW, Vj"-1 8 * 1 '/j" 


j52 


9 


O 7 


S-105-A 


CAPSCREW, 7/16"-20 « 1'/ 4 " 


335 


4 


05 


SI 08 


CAPSCREW, 5/16" 24 x Vs' 


3H 


1 


03 


S-109-A 


CAPSCREW, 9/1 6 -18 x 1 ' 2 " 






. 


S-110-A 


CAPSCREW, V-24 . 


333,345 


4 


.03 


S-112 


CAPSCREW, ^".24, j" 


330,332, 
349 350,361, 


58 


.03 






367,370 






S-122 


CAPSCREW, 7/16" 14 » 1 •/»" 


360 


1 


.07 


S-1 29 


CAPSCREW, y 8 "-24 x 1" 


331,338 


18 


.03 


S-133-A 


CAPSCREW, i/ 4 "-28 x 7/g" 


363 


2 


.02 


S-134 


CAPSCREW, 5/1 6"-1 8 x 2" 


369 


6 


03 


S-134 A 


CAPSCREW, - 1 0-24 x 


343 


4 


02 


S-138-A 


CAPSCREW, 5/1 6" -24 x Vg" 


342,367 


16 


03 


S-140 


CAPSCREW, 7/16"-14x1%" 


361 


3 


.05 


S-141 


CAPSCREW, %"-1 6 x 


361 


2 


06 


S-142 


CAPSCREW, 5/16"-24x 1'/ 4 " 


357 


1 


02 


S-146-B 


CAPSCREW, 3 /g "-24 x 3" 


355 


2 


.03 


S-150-C 


SCREW, '/ 4 "-28x1" 


360 


1 


.12 


S-155-C 


CAPSCREW, 5/1 6"-24 x 4" 


363 


2 


.09 


S-1 56 


CAPSCREW, %"-16x1'/ 4 " 


340 


9 


.03 


S-163-A 


CAPSCREW, 7/1 6"-20 x 1 1 / 2 " 


342 


27 


.02 


S-1 65 


CAPSCREW, y s "-24 x 1 


334,338,347,23 


.03 






359,360,368 






S-1 66 


CAPSCREW, %"-24x1'/ 8 " 


331,334 


8 


.03 


S-178-B 


CAPSCREW, 7/1 6"-1 4 NC x 2'/ 4 " 


354,355 


8 


.05 


S-1 80 


CAPSCREW, 7/1 6"-1 4x1" 


342,360 


9 


.04 


S-1 83 


CAPSCREW, 3/g"-24x2" 


331,343 


5 


.07 


S-1 85 


CAPSCREW, 7/1 6"-20 x 2" 


333 


17 


.07 


S-200 


NUT, '/ 2 "-1 3 


366 


12 


.03 


S-205 


NUT, 7/g "-24 . 


331,341,361 


10 


03 


S-206-A 


NUT, 7/ 4 "-16 


369 


1 


.27 


S-208-A 


NUT, i/ 2 "-13 


339 


21 


.02 


S-209 


NUT, 5/1 6"-24 


334.345 


4 


.01 


S 218 


NUT, 7 /g "-24, CYLINDER HEAD STUD 


328 


18 


1 3 


S-223 


NUT, 7/ b ".16, FILTER TO BRACKET 






c: 


S 227-1 


NUT, CONNECTING ROD BOLT 


337 


12 


1 >3 


S-231 


NUT, 7/1 6"-20 


342,344,347 


37 


n? 


S-232 


NUT, y 8 " 


339,345,346 


20 


.05 


S-248 


NUT, 5/1 6 " - 24 


370 


2 


.01 


S-249 


NUT, 7 4 "-16. COUPLING SPIDER 


335 


1 


,r 


S-251 


NUT, ■/« "-28 


357,370 


5 


.01 


S 252 


NUT, 5/g"-18 BRASS 


350 


6 


2? 


S-257 


NUT, 3/1 6" 24 


364 


2 


01 


S-259 


NUT, “10-24 


343 


4 


01 


S-278 


NUT, % " - 1 6 SLOTTED 


368 


1 


3 0 


S-305 


KEY, PULLEY 


368 


1 


.0? 


S-308 


KEY, WOODRUFF 


360,368 


2 


.01 


S-313 


KEY, WOODRUFF FOR DRIVE GEAR 


335 


1 


o; 


S 314 


KEY, -2 DRIVE GEAR 


361 


1 


3 


S-316 


KEY 


335,344 


2 


.01 


S-505 


PIN, COTTER 


3 70 


2 


01 


S-509 


PIN, COTTER 


335,344,357 


3 


.01 


S-519 


PIN, COTTER 


347,368 


2 


.C 1 


S-600 


LOCKWASHER. 


342,352, 

357,363,370 


22 


r . * 


S-603 


LOCKWASHER, 5 /g" 


350.352 


15 


01 


S-604 


LOCKWASHER, 7/ g " 


329.330, 1 28 


01 






331,332,333, 

334,340,343, 

345,347,349. 

350,359,361, 

367,368,370 
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S-605 


LOCKWASHER, 5/16" 


. 344,345, 
362,363,367, 
369,370 


40 


.01 


S-607 


LOCKW ASHER, #10 POS. LOCK 


343 


4 


.01 


S-609 


LOCKWASHER, 9/16" 


347 


2 


.01 


S-610 


LOCKWASHER, 7/16" 


.333,335,344,37 

347,360,362 


.01 


S-625 


LOCKWASHER, %" 


335 


1 


.12 


S-631 


WASHER, '/ 4 " 


370 


1 


.01 


S-636 


LOCKWASHER, 9/64" 


. 354,355 


4 


.01 


S-65S 


LOCKWASHER, 5/16" EVERLOCK 


. 334,342 


6 


.01 


S-666 


LOCKWASHER, 7/16" 


342 


33 


.03 


S-678 


LOCKWASHER, 7/16" 


333 


1 


.03 


S-684 


GASKET, DISTRIBUTOR CHECK VALVE PLUG 


360 


1 


.05 


S-701 


PLUG, 1'/,", EXPANSION 


357 


2 


.07 


S-702 


PLUG, 1%", EXPANSION ' 


330 


1 


.18 


S-703 


PLUG, %", EXPANSION 


329 


1 


.07 


S-705 


PLUG, %", EXPANSION 

PLUG, 1'/ 2 ", EXPANSION 


338 


6 


.10 


S-706 


. 330,357 


5 


.13 


S-707 


PLUG, 1'/ 4 ", EXPANSION 


339 


6 


.10 


S-715 


PLUG, 1" EXPANSION 


328,330 


13 


.07 


S-901 


PLUG, PIPE LUBRICATING OIL DRAIN 


• • • • 




.07 


S-903 


PLUG, '/," PIPE, OIL 


368 


1 


.05 


S-905 


TEE, '/*" PIPE 


353 


2 


.17 


S-910-B 


PLUG, '/„" 


357 


1 


.12 


S-911-B 


PLUG, '/»" PIPE 


. 328,329, 
339,357,360, 
361,363 


21 


.06 


S-922-E 


PLUG, %" PIPE 


328 


6 


.12 


S-924 


PLUG, i/ 2 " PIPE 


330,332,347 


3 


.05 


S-927 


ELBOW, 1/," STREET 


353 


1 


.10 


S-929 


NIPPLE 


357 


1 


.10 


S-935-B 


PLUG, %" PIPE 


328,329,341 


7 


.18 


S-945 


NIPPLE, '/a" PIPE CLOSE 


353 


3 


.06 


S-967 


BUSHING, '/j"*'/,". PIPE 


345 


1 


.09 


S-995 


PLUG, %" PIPE 


367 


2 


.12 


S-1003 


CONNECTION, TUBE 


353 


1 


.14 


S-1004 


ELBOW, TUBE 


. 360,362 


8 


.16 


S-1 004-1 


ELBOW, LUBRICATING OIL TUBE 


361 


1 


.16 


S- 1006- A 


CONNECTION 


345 


2 


.33 


S-1007-A 


ELBOWS, FILTER INLET & OUTLET TUBE 






.51 


S-1 008- A 


CONNECTION, FILTER TUBE 


345 


1 


.39 


S-1 010- A 


ELBOW, FILTER TUBE 


345 


1 


.30 


S-1022-A 


NUT, TUBE 


353 


4 


.03 


S-1023-A 


NUT, TUBE 






.03 


S-1 030 


ELBOW, TUBE 


347 


2 


.80 


S-1 031 


ELBOW. TUBE 


364 


2 


.15 


S-1 033 


TEE, TUBE 


364 


3 


.27 


S-1 035 


CROSS, TUBE 


364 


1 


.33 


S-1 037 


NUT, TUBE 






.24 


S-1 050 


COUPLING, PIPE, INJECTOR DRAIN 


357 


1 


.30 


S-1 068 


NUT, PACKING 






.15 


S-1 069 


NUT, TUBE PACKING 






.15 


S-1 070 


SLEEVES, RUBBER 






.06 


S-1 071 


SLEEVES, RUBBER 






.06 


S-1 072 


NUT, SLEEVE PACKING 






.30 


S-1 074 


CONNECTION, STRAIGHT TUBE 






.77 


S-1 076 


NUT, TUBE PACKING 






.30 


S-1 077 


SLEEVE, TUBE PACKING 






.30 


S-1 200 


SCREW, WASHER 


329 


1 


.03 


S-1 207 


SCREW, COVER 


366 


12 


.03 


S-1 21 3 


SCREW, SPACER PLATE 


361 


1 


.05 


S-1 307 


SCREW, FUEL LINE CLIP 


364 


14 


.03 


S-1 310 


SCREW, INDEX HOLE COVER 


352 


1 


.03 



S5« 



SPARE PARTS & PRICE LIST 

q 0|iO^0 Original from 

AlW AXSf GIVI MACH INC NUMBER WHB4 OfiC3NNG PARTS 





HBID600 CUMMINS ENGINE FOR SUPER C 48 



Digitize 



S-1 31 3 


SCREW, OIL PAN DECK PLATE 


342 


14 


.01 


S-1 327 


SCREW, FUEL FILTER BRACKET 






.03 


S-1 546 


PLUG 


359 


1 


.09 


S-1 622 


BALL, CHECK 


360 


1 


.03 


S-1 656 


BALL, FUEL CONNECTION CHECK 


365 


6 


.02 


S-1 698 


BALL, FUEL CHECK 


357,361 


2 


.03 


S-1 71 3 


BEARING, INNER 


368 


1 


3.10 


S-1 788 


GASKET, BY PASS VALVE 


357 


1 


.03 


S-1 792 


BELTS, WATER PUMP DRIVE 


369 


2 


1.26 


S-1 793 


GASKET, DRAIN PLUG 


342,361 


2 


.05 


S-1 795 


GASKET, CAM ROCKER LEVER SPRING RETAINER 


357 


1 


.03 


S-1 796 


SEAL, OIL 


335 


1 


.75 


S-1 800 


SEAL, FAN PULLEY OIL 


333 


1 


.95 


S-1 804 


CAP 


340 


1 


1.00 


S-1 81 1 


PUMP, HAND PRIMING 


353 


1 


7.17 


S-1 822 


GASKET, PRESSURE CHAMBER 


361 


1 


.05 


S-1 824 


JOINT, SOLID SWIVEL 


370 


1 


.20 


S-1 825-1 


CONTROL, EMERGENCY STOP PULL 


370 


1 


1.67 


S-1 827 


GAUGE, FUEL PRESSURE 


353 


1 


2.50 


S-1 848 


RING, SNAP 


361 


1 


.03 


S-1 861 


FAN, 22" SUCTION TYPE 


369 


1 


12.48 


S-1 862-1 


CONTROL, IDLING PULL 


370 


1 


3.83 


S-1 873 


COCK, SHUT OFF 


361 


1 


3.20 


S-1873-A 


NUT, TUBE 






.15 


S-1 877-1 


CHAIN, COUPLING 






1.47 


S-1 908 


BEARING, GOVERNOR WEIGHT BALL 


362 


4 


1.50 


S-1 91 4 


GASKET, FILTER COVER 


347 


1 


.20 


S-1 91 5-1 


ELEMENT, OIL FILTER 






26.87 


S-1 91 8 


SEAL, SHAFT 


361 


1 


.45 


S-1 943 


SEAL, LEAD 


357 


1 


.03 


S-1 953 


BAG, FILTER 


347 


1 


.65 


S-1 985 


GASKET, BAG 


347 


1 


.14 


S-2104 


FILTER, FUEL OIL 






24.27 


S-2105 


BAG, FILTER 


354,355 


2 


1.60 


S-2297 


PACKING, TACHOMETER SHAFT GUIDE 


360 


1 


.01 


S-2345-1 


SEAL, INJECTOR PLUNGER OIL 


366 


6 


.95 


S-2470 


FILTER, DELUXE LUBRICATING OIL 






30.00 


S-2470-A 


CARTRIDGE 


345,346 


2 


2.40 


S-2470-B 


GASKET, COVER STUD 


345,346 


2 


.21 


S-2470-C 


GASKET, COVER 


345,346 


2 


.43 


S-2470-D 


GASKET, DRAIN PLUG 


345,346 


2 


.12 


S-2534 


PRECLEANERS, DONALDSON H-102-A 


348,349 


6 


5.25 


S-2534-A 


JARS, DUST 


348,349 


6 


.30 


S-2534-B 


GASKET, RUBBER 


348,349 


6 


.09 


S-2545 


CAP, BREATHER 


332 


1 


3.45 


S-2630 


GASKET, BAG 


354,355 


2 


.06 


S-2648 


CLAMP, HOSE 


367 


2 


.08 


S-2668 


JOINT 


370 


2 


.33 


S-2871 


RIVET, CONTROL ROD COLLAR 


362 


1 


.01 


S-2894 


FILTERS, DONALDSON AIR A678 


348,349 


6 


18.12 


S-2902 


NECK, FILLER 


332,340 


2 


.09 


S-2951 


RIVET, CONTROL LEVER 


357 


1 


.06 


S-3092 


CUP, OIL 


370 


1 


.09 


S-1 6001 


BEARING, CAM BALL 


362 


1 


3.77 


S-1 6002 


BEARING, CAGE COVER BALL 


335,344,362 


3 


2.90 


S-1 6003 


BEARING, DISTRIBUTOR SHAFT BALL 


360 


1 


3.10 


S-1 6004 


BEARING, GOVERNOR HOUSING BALL 


362 


1 


3.17 


S-1 6005 


BEARING, CAGE BALL (N.D. 1304) 


335 


1 


3.10 


S-1 6033 


BEARING, OUTER (N.D. 1305) 


368 


1 


3.33 


S-1 6225 


RING, SNAP 


362 


1 


.03 


BM-1 


PUMP, METERING 


360 


1 


3.00 


BM-2 


PRIMING VALVE ASSEMBLY 






1.20 


BM-5 


HOUSING & BUSHING ASSEMBLY 


360 


1 


16.10 


BM-6 


GOVERNOR LEVER & BUSHING ASSEMBLY 


357 


1 


2.20 
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BM-7 


ECCENTRIC, HAND CONTROL 


357 


1 


5 65 


BM-1 2 


GEAR PUMP ASSEM8LV 


361 


1 


53.30 


BM 19 


CHECK VALVE SEAT & SCREEN ASSEMBLY 


361 


1 


1 70 


BM-20 


TUBE, GEAR PUMP TO DISTR'BUTOR 


356 


1 


70 


BM 24 


FLOAT CHAMBER ASSEMBLY 






6.00 


BM-28 


GOVERNOR YOKE ASSEMBLY 


362 


1 


13.65 


BM 30 


WEIGHT, GOVERNOR 


362 


2 


ea. 3 25 


BM-31 


GOVERNOR CONTROL ROD ASSEMBLY 


362 


1 


6 00 


BM 32 


CAM ROCKER LEVER ASSEMBLY 






11.20 


BM-41 


VERTICAL LEVER ASSEMBLY 






15 20 


BM-42 


DISTRIBUTOR ASSEMBLY 






9165 


BM-67 


DISTRIBUTOR SHAFT ASSEMBLY 


360 


1 


8 45 


BM-89 


CAMSHAFT ASSEMBLY 






108 00 


BM-95 


PUMP. WATER 


368 


1 


32.00 ! 


BM-97 


LEVER AND BUSHING. INJECTOR 


339 


6 


2.60 1 


BM-99 


INJECTOR ROCKER LEVER ASSEMBLY 






485 


BM-1 03 


CONNECTING ROD LESS SHELL ASSEMBLY 


337 


6 


15 30 


BM-106 


ROCKER LEVER HOUSING ASSEMBLY 






46 35 


BM-1 1 0 


LEVER AND BUSHING, INTAKE 


339 


6 


3 10 


BM-1 1 3 


INTAKE ROCKER LEVER ASSEMBLY 






5.60 


BM-1 1 4 


LEVER AND BUSHING, EXHAUST 


339 


6 


3 25 


BM-1 1 7 


EXHAUST ROCKER LEVER ASSEMBLY 






5 80 


BM-1 1 9 


LEVER & BUSHING, INJECTOR CAM 


338 


6 


2 70 


BM-1 21 


CAM ROCKER INJECTOR ASSEMBLY 






4 20 


BM 122 


LEVER & BUSHING, VALVE CAM 


338 


12 


3.15 


BM-1 24 


VALVE CAM ROCKER LEVER ASSEMBLY 






4 25 


BM-1 25 


CAM ROCKER HOUSING ASSEMBLY. 






25 55 


BM-1 35 


CRANKSHAFT ASSEMBLY 






378.00 


BM-136 


CHECK VALVE SEAT ASSEMBLY 


366 


6 


1 50 


BM-1 42 


TRACTOR INJECTOR ASSEMBLY 


366 


6 


26 50 


BM 1 44 


ROD, INJECTOR PUSH 


338 


6 


3 00 


BM-1 45 


ROD, EXHAUST PUSH 


338 


6 


2.55 


BM-1 46 


ROD, INTAKE PUSH 


338 


6 


3 15 


BM-1 50 


CAGE & SCREEN 


365 


6 


.20 


BM-1 92 


ROCKER HOUSING COVER ASSEMBLY 


340 


1 


3 40 


BM-196 


BRACKET AND BUSHING 


344 


1 


6 70 


BM-41 9 


LUBRICATING PUMP ASSEMBLY 






60.65 


BM-422 


GENERATOR DRIVE UNIT ASSEMBLY 


335 


1 


44 40 


BM-495 


INJECTOR FUEL DRAIN ASSEMBLY 






1.50 


BM 499 


FUEL INLET CONNECTION ASSEMBLY 






3 45 


BM-592 


DISC & COVER ASSEMBLY 


360 


1 


43 25 


BM-954 


VALVE, BY PASS 


357 


1 


.40 


BM-1 055 


GEAR, IDLER . 


329 


1 


23 75 


BM-1 059 


REAR COVER ASSEMBLY 


334 


1 


9 70 


BM-1078 


CYLINDER HEAD, VALVES, & STUDS ASSEMBLY 






71.80 


BM-1 1 1 8 


GOVERNOR HOUSING ASSEMBLY 


361 


1 


8.50 


BM-1 173 


GOVERNOR WEIGHT & SPRING ASSEMBLY. 






8 65 


BM-1 1 82 


TUBE, LUBRICATING OIL SUCTION 


343 


1 


785 


BM-1 1 89 


INJECTOR DRAIN TUBE 


364 


6 


.50 


BM-1 274 


TUBE, INJECTOR SUPPLY NO. 1 


364 


1 


.85 


BM-1 275 


TUBE, INJECTOR SUPPLY NO. 2 


364 


1 


.85 


BM-1 276 


TUBE, INJECTOR SUPPLY NO. 3 


364 


1 


85 


BM 1277 


TUBE, INJECTOR SUPPLY NO 4 


364 


1 


.85 


BM 1278 


TUBE, INJECTOR SUPPLY NO. 5 


364 


1 


85 


BM-1 279 


TUBE, INJECTOR SUPPLY NO. 6 


364 


1 


85 


BM-1 281 


TUBE, ENGINE TO GOVERNOR LUBRICATING 










ASSEMBLY 


343 


1 


1.10 


BM-1 284 


INJECTOR DRAIN MANIFOLD ASSEMBLY 






2 55 


BM-1 310 


FUEL PUMP ASSEMBLY 






296 55 


BM-1 340 


EXHAUST MANIFOLD ASSEMBLY 






25 25 


BM-1 478 


TUBE, INJECTOR DRAIN MANIFOLD TO PUMP . 


364 


1 


.80 


BM-1 640 


INJECTOR CUP & GASKET ASSEMBLY 


366 


6 


3 30 


BM-2174 


PISTON & PINS ASSEMBLY 


337 


6 


14.40 


BM-2175 


PISTON ASSEMBLY 


337 


6 


15.75 
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BM ?i 9S 


HEAD, STUDDED 


3 23 


3 


53 A S 


BM-7265 


FUEL PUMP HOUSING ASSEMBLY 


' 5 7 


1 




BM 2373 


TUBE, PRIMING PUMP DISCHARGE 


353 


' 


55 


BM 2371 


TUBE, PRSM'NG PUMP INTAKE 


v- 1 


i 




BM 2393 


TUBE, FILTER DRAIN 




i 


i 


BM-2391 


LINK, THROTTLE CONTROL 


370 


1 


2.20 


BM-2392 


TUBE, FILTER TO ENGINE 


343 


1 


4.85 


BM-2393 


TUBE, LUBRICATING OIL PUMP TO FILTER 


343 


1 


4 35 


BM-2401 


CYLINDER BLOCK STUDDED 






408.50 


BM-2420 


TUBE, DELUXE FILTER INLET 


345 


1 


1.50 


BM-2461 


HAND HOLE COVER & FILLER SPOUT ASSEMBLY 






7 90 


BM-2469 


BODY & PLUNGER ASSEMBLY 


366 


6 


13.65 


BM-2831 


FUEL PUMP MAIN SHAFT ASSEMBLY 






29 60 


BM-2970 


TUBE, NUGENT FILTER TO FUEL PUMP 






1.35 


BM-2971 


TUBE, CUNO TO NUGENT FILTER 






1.15 



H BID-600 CUMMINS ENGINE PARTS NOT SHOWN 



PART 




PRICE 


NUMBER 


DESCRIPTION 


EACH 


H 4944 


BRACKET, GENERATOR 


$ 4 34 


H-9220-1 


CONNECTION, ENGINE WATER (LOWER) 


7P 


H-9221 


GASKET, ENGINE WATER CONNECTION 


03 


H-9245 C. 1. 


SPACER, STARTING MOTOR 


2 23 


H-9876 


COUPLING, GENERATOR 


5.39 


H-63185 


BRACKET, FUEL FILTER 


2 81 


H-63186 


SPACER, FUEL FILTER BRACKET 


30 


H-63188 


SPACER, FUEL FILTER BRACKET 


23 


H-65825 


TUBE, FLOAT CHAMBER VENT 


10 


H-66231 


COVER, HAND CRANK JAW 


1 67 


H-66232 


GASKET, HAND CRANK JAW 


.03 


S-103-A 


capscrew, 5/ a "-mr 


13 


S-109-A 


CAPSCREW, 9/16"-18 x 1'/ 2 " 


.10 


S-223 


NUT, y a "-16 FILTER TO BRACKET 


.02 


S-901 


PLUG, 1 / 4 " PIPE, LUBRICATION OIL DRAIN 


.07 


$-1068 


NUT, PACKING 


.15 


S-1069 


NUT, TUBE PACKING 


15 


S-1070 


SLEEVES, RUBBER 


.06 


S-1071 


SLEEVES, RUBBER 


.06 


S-1074 


CONNECTION, STRAIGHT TUBE 


.77 


S-T 327 


SCREW, FUEL FILTER BRACKET 


03 


S-1873-A 


NUT, TUBE 


.15 


S-1 877-1 


CHAIN COUPLING 


1 47 
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PART 








WEIGHT 


PRICE 


No. 


DESCRIPTION 


PAGE 


QTY. 


Lb. 


Ox. 


EACH 


16574 


STUD & LEAD ASSEMBLY 


371,373 


2 




.093 


$ 50 


18137 


FIELD COIL ASSEMBLY (4 COILS) 


371,373 


1 


5 


.875 


12.00 


18194 


ARMATURE 


390 


1 




.046 


.70 


18198 


BRACKET, STOP 


389 


1 




.093 


.45 


18201 


WINDING 


390 


1 




.500 


6.00 


18203 


WINDING 


389 


1 




.578 


3.75 


18204 


WINDING, SHUNT 


389 


1 




.1875 


3.00 


20173 


SCREW 


389 


4 






.01 


20915 


WASHER, PLAIN (37/64x 1/32* 5/16") 


371,373 


2 




.01 — 


.05 


20987 


SCREW (#8-36—%") 


389,390 


9 




.01 — 


.01 


22820 


SCREW 


389,390 


3 




.01 — 


.05 


27041 


WASHER, PLAIN 


374 


1 




.01 — 


.05 


29991 


NUT, MOUNTING 


388,389,390 


3 




.01 — 


.05 


30986 


NUT, SCREW 


390 


2 




.01 — 


.05 


32330 


STRIP, INSULATION 


371,373 


1 




.01 


.05 


34896 


SCREW 


388 


1 




.01 — 


.01 


35082 


WASHER, SPRING 


374 


1 




.01 — 


.05 


35761 


SCREW (%-24* 22/32") 


371,373 


8 




.063 


.02 


35777 


SPRING, BRUSH 




3 




.012 


.10 


35793 


STUD 


371,373 


2 




.063 


.20 


35812 


WASHER, INSULATION 


371,373 


4 




.01 — 


.10 


35813 


NUT 


371,373 


4 




.012 


.10 


35814 


BUSHING, INSULATION 


371,373 


2 




.01 — 


.10 


35941 


CLIP TO MAIN BRUSH 


371,373 


1 




.01 — 


.05 


36035 


NUT, SHAFT (D.E.) 


371,372 


1 




.062 


.25 


36582 


SHOE, POLE 


.380 


6 


1 


.031 


.75 


37330 


SUPPORT, WINDING 


389 


1 








37339 


SPRING, ARMATURE 


389 


1 




.0156 


.15 


38273 


BUSHING (C.E.) 


378 


1 




.063 


.60 


38367 


BRUSH 


378 


12 




.025 


.40 


103319 


LOCKWASHER 


371,372,374, 


23 




.01 — 


.01 






375 










103320 


LOCKWASHER (19/32*1/16*5/16") 


371,373 


2 




.01 — 


.01 


103884 


PLUG 


371,374,375 


2 






.10 


103893 


PLUG, END (C.E.) 


378 


1 




.019 


.05 


106496 


LOCKWASHER, SCREW 


388,389,390 


13 




.01 — 


.01 


106497 


LOCKWASHER (5/16*3/64*3/16") 


371,372,374, 


9 




.01 — 


.01 






377 










107761 


PIN, COTTER 


382,384,386 


2 




.01 — 


.01 


108630 


PIN, COTTER 


384,385,386 


2 




.01 — 


.02 


110730 


LOCKWASHER (21/32* 1/16* 25/64") 


384,385 


6 




.01 — 


.01 


112726 


PIN, COTTER 


377 


1 




.01 — 


.01 


113114 


LOCKWASHER, SCREW 














(15/32 * 3/64 * 17/64") 


381 


4 




.01 — 


.01 


113702 


CUP, OIL 


380 


1 






.05 


114604 


LOCKWASHER ('/ 2 * 3/64 * 17/64") 


377 


4 




.01 — 


.01 


114998 


CUP, OIL 


378,381 


2 






.05 


115295 


NUT 


384,385 


2 






.02 


115431 


SCREW 


384,385 


1 






.01 


1 1 5466 


SCREW ( 1 / 4-20 1 5 / e ") 


381 


4 




.013 


.03 


115607 


SCREW (#8-32x5/16") 




12 




.01 — 


.01 


1 1 6004 


NUT P/ 4 - 2 O x 3/16") 


384,386 


4 




.01 — 


.05 


1 20622 


NUT 


388 


1 




.01 — 


.02 


122698 


SCREW 


382 


1 






.05 


124934 


NUT 


384,385 


2 




.016 


.10 


132109 


SCREW, SHORT GROUNDED BRUSH 


377 


3 




.01 — 


.01 


132123 


SCREW (#10-32*%") 


384,385 


7 




.01 — 


.02 


132760 


SCREW (# 8 - 32 * 1 / 2 ") 


378 


3 




.01 


.02 


132908 


SCREW 


388 


2 




.Ul 


.01 


132911 


SCREW (#10-32 x V 8 ") 


374 


5 




.01 — 


.01 


132923 


SCREW (#10-32*1") 


371 


1 




.01 — 


.03 
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141601 


SCREW (#10-32 x 3/10") 


371,382 


5 




.01 — 


.01 


141612 


LOCKWASHER 


.371,372 


1 




.014 


.02 


142210 


SCREW 


.388 


4 




.01 


.01 


142236 


LOCKWASHER 


388 


2 






.05 


187944 


FUSE 


384,385 


2 




.01 — 


.10 


802691 


OIL WICK (D.E.) 


.381 


1 




.01 — 


.05 


802696 


OIL WICK (C.E.) 


378 


1 




.01 — 


.10 


802729 


LOCKWASHER (23/64x3/64x11/64") 


378 


3 




.01 


.01 


802731 


LOCKWASHER 


384,385,388 


14 




.01 — 


.01 


802760 


LOCKWASHER 


374,377,384, 


9 




.01 — 


.01 






386,388 










804076 


OIL WICK IN CENTER BEARING 


377 


1 




.01 — 


.05 


804218 


WASHER, PLAIN 


384,385 


4 




.01 — 


.05 


809593 


PIN, DOWEL (C.E. & D.E.) 


.371,373 


2 




.01 — 


.05 


810794 


WASHER, SCREW PLAIN 


378,389,390 


12 




.01 — 


.01 


811912 


WASHER, PLAIN {% x 1/32 x 33/64") 


378,380 


2 




.01 — 


.05 


812387 


BUSHING (IN SW. HOUSING) 


382,384,386 


6 




.01 — 


.05 


812622 


WASHER, PLAIN (1 1/16 x 1 /32 x %") 


.384,385 


2 




.01 — 


.05 


814162 


WASHER, PLAIN 


384,386 


2 




.01 — 


.01 


815920 


WASHER, PLAIN 


374 


1 




.01 — 


.05 


817300 


NUT, COVER 


388 


2 






.05 


823282 


SHOE, POLE 


371,373 


2 


1 


.0 


1.50 


825183 


HOLDER, BRUSH (THIRD) 




1 




.062 


.35 


825184 


STUD, BRUSH HOLDER 




3 




.023 


.10 


825185 


BUSHING (STEEL IN BRUSH HOLDER) 




3 




.01 — 


.10 


825186 


BRACKET 




3 




.015 


.20 


825187 


WASHER (2 HOLES) 




6 




.01 


.05 


825189 


WASHER (2 HOLES) 




4 




.021 


.05 


825190 


BUSHING (IN BRUSH PLATE) 




8 




.01 — 


.10 


825191 


BRUSH (THIRD) 


371 


1 




.012 


.70 


825196 


CUP, RETAINER (C.E. & D.E.) 


371,374,375 


3 




.01 — 


.15 


825197 


WASHER, FELT (C.E. & D.E.) 


371,374,375 


3 




.01 — 


.05 


825251 


PLATE, RETAINER (C.E. & D.E.) 


371,374,375 


2 




.375 


1.50 


825253 


COLLAR, SPACE (INSIDE, D.E.) 


371,372 


1 




.01 — 


.20 


825254 


COLLAR, SPACE (OUTSIDE, D.E.) 


.371,372 


1 




.01 — 


.30 


825260 


GASKET (C.E. & D.E.) 


371,374,375 


2 




.01 — 


.10 


825261 


BAND, COVER 


371,372 


1 




.500 


2.50 


826085 


ARMATURE 


371,372 


1 


13 


.125 


35.00 


826087 


FRAME, DRIVE END 


371,375 


1 


3 


.375 


6.50 


826088 


FRAME, COMMUTATOR END 


371,373 


1 


3 


.250 


7.50 


826090 


PLATE, MAIN BRUSH 




1 




.343 


.50 


826091 


HOLDER, BRUSH— MAIN 




2 




.031 


.35 


826092 


BRUSH, MAIN 


371 


2 




.031 


.75 


826094 


PLATE, THIRD BRUSH 




1 




.156 


.25 


826172 


SCREW, TENSION 


374 


1 




.01 — 


.05 


826931 


OILER (C.E. & D.E.) 


.371,374,375 


2 




.042 


.50 


827912 


PLATE ASSY., MAIN BRUSH (See 














List of Assemblies) 


371,374 


1 




.562 


6.50 


827913 


PLATE ASSEMBLY, THIRD BRUSH 


371,374 


1 




.250 


2.50 


828288 


SCREW, CLAMP 


374 


1 




.01 — 


.10 


833634 


CLIP TO THIRD BRUSH 


371,373 


1 




.01 — 


.05 


834231 


WASHER 


374,384,385 


4 




.01 — 


.05 


834560 


WASHER 


382 


2 






.05 


903305 


BEARING, BALL (C.E. & D.E.) 


371,374,375 


2 




.031 


4.10 


1839042 


ARMATURE 


389 


1 




.125 


1.25 


1839044 


BRACKET & POINTS 


.389 


1 




.031 


.75 


1839108 


BRACKET ASSEMBLY 


390 


1 




.046 


.85 


1839109 


SCREW, SILVER 


390 


1 




.01 — 


.35 


1839110 


NUT, SCREW LOCK 


390 


1 




.01 — 


.05 


1839180 


TUBE, OIL— IN FIELD FRAME 


380 


1 




.01 — 


.25 


1841953 


SPRING' 


390 


1 




.015 


.10 


1843160 


SUPPORT, BRACKET 


390 


1 




.145 


.55 


1843646 


SCREW 


380 


12 






.02 


1845396 


BUSHING (ON SW. TERM.) 


384,385 


1 




.01 — 


.10 
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1845630 


CCVF* 


388 


1 




625 


1 00 


1845744 


EASE: a SSEMBLY 


388 


1 




625 


2 00 


1845747 


von AGE REGULATOR ASSEMBLY 


388 


1 




125 


10 50 


1 845743 


RESISTANCE UNIT 


388 


1 




031 


50 


184/218 


Clip, terminal 


383 


1 






05 


1 8472 18 


WASHER 


382 


1 






05 


1847239 


WASHER, SPRING RETAINER (CUPPED] 


382,384,386 


1 




01 — 


05 


1843183 


STRIP, INSTATING 




2 




01- 


05 


1849235 


WASHER UT'64 « 1/64 * V,"; 


382,384,386 


2 




Cl — 


05 


1850695 


SCREW & COVER BUMPER 


389,390 


4 




01 — 


10 


1850699 


CUT-OUT RELAY ASSEMBLY 


388 


1 


1 


no 


9 CO 


1855481 


DiSC ON PUSH ROD 


382,384,386 


2 




.156 


1 25 


1855488 


PLATE INSIDE 


383,384,389 


1 




.016 


20 


1855489 


SCREW, TERMINAL 


383 


2 




02 


2 50 


1855490 


WASHER, bushing 


383,389 


2 




01 — 


.05 


1855491 


WASHER (OUTSIDE OF COVER) 


383,384,385 


2 




01 — 


05 


1855492 


NUT 


384,385 


2 




; /2 


05 


185o822 


plate, center bearing 


377 


1 


1 


.266 


4 00 


1856826 


BUSH ; NG 


381 


1 




C94 


50 


1856831 


SLEEVE, SH:FT 


377 


1 


1 


031 


3 00 


1856843 


GUIDE PIN'ON 


377 


1 




100 


2 35 


1856842 


PINION. MOTOR DRIVE 


377 


1 


1 


188 


6 50 


1856844 


WASHER, SPACE 


377 


1 




01 — 


10 


1856850 


CLIP 


376,384,385 


4 




053 


20 


1857386 


CUP RETAINER 


384,386 


1 




01 — 


15 


1857739 


TERMINAL s PLATE assembly 


382 


1 




12 


6 00 


185^824 


SCREW LINK & ADJUSTING 


377 


1 




109 


.50 


1857826 


PIN 


377 


1 




.094 


.15 


1858490 


W A S H E R ( E ] 


378 


1 




017 


25 


1858631 


BUSHING 


383 


5 






01 


1860959 


SCREW, MOUNTING { : 4 20 * 3, 8 • ) 


377 


4 




.01 — 


02 


1861 7 7 9 


PLATE, INSULATION 


379 


1 




031 


65 


1861781 


PLATE (GROUND BRUSH] 


379 


3 




.013 


10 


186 782 


Plate BRUSH & STUD 


379 


1 




.344 


2 00 


1861 783 


Plate INSULATION- 1 HOlE 


3 79 


3 




01 


10 


1861784 


HOLDER BRUSH 


3 79 


6 




063 


25 


1861735 


SPRING 


379 


12 




.01 — 


05 


1861 786 


•CR'-W l ONC--INS BRUSH 


379 


3 




025 


15 


186! 7b ? 


SCREW. LONG— GROUND tD BRUSH 


3 79 


3 




029 


.15 


1861788 


INSULATION, SCREW 


379 


12 




.01 — 


05 


186W90 


PLATE, SUPPORT— BRASS 


378 


1 




141 


1 25 


1861 791 


WASHER IV OD] 


378,380 


6 




.01 — 


.05 


1861792 


WASHER (11/16" O D ) 


378,380 


12 




.01 — 


05 


1861900 


BAND, LOVER 


377 


1 




094 


.40 


1861906 


S T UD 


380 


1 




109 


30 


1862172 


CL ; P ON FUSE, BATTERY A & NEG. 














TERM 


384,385 


3 




.01 — 


.02 


1863158 


FIELD COtL ASSEMBLY (2 COILS] 


380 


1 




938 


1 80 


186315^ 


COi:. FIELD 


380 


1 


1 




1 80 


1863160 


Fik.1.0 CO'L ASSEMBLY 


380 


1 




875 


1.80 


1863173 


SI RIP 


380 


1 




.01 — 


10 


1863579 


CABLE SOLENOID CONNECTOR 


377 


1 




406 


85 


1864020 


SPRING 


381 


1 




051 


.30 


1864871 


PLATE, TERMINAL— STEEL 


387 


1 




195 


15 


I Fi 6**b9 0 


CONI AC i X SUPPORT 


384,387 


1 




.031 


.60 


1865389 


FRAME END 


378 


1 


2 


344 


400 


1865925 


PLATE, ..PACE— INSULATED BRUSH 


379 


3 




.021 


20 


1866833 


WASHER, SLOTTED & CUPPED 


384.386 


1 




.01 — 


10 


1 866838 


PLUNGER & PUSH ROD ASSEMBLY 


384.386 


1 




.750 


2 00 


1866641 


SPRING PLJNGER RETURN 


384,386 


1 




01 — 


10 


1867662 


CL:P -ON SW TERM 


384,385 


1 




.01 — 


01 


1868809 


STRIP, ' r INSULATION 


380 


1 




01 


05 


1 86881 0 


INSULATOk- TRIANGLE 


380 


6 




025 


.05 
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1868811 


STRIP, INSULATION— 3" UNDER STUD 


380 


1 




.01 — 


.05 


1869007 


TERMINAL PLATE & CONTACT 














ASSEMBLY 


384 


1 


1 


1 


10.00 


1869008 


contact plate assembly w/blades 


384,387 


1 




25 


4.50 


1869009 


CONTACT PLATE ASSEMBLY — LESS 














BLADES W/STATIONARY POINTS 


387 


1 




.203 


2.00 


1869022 


CONTACT BLADE— L.H. WITH 














3 POINTS 


384,387 


1 




.016 


.80 


1869025 


CONTACT BLADE— R.H. WITH 














2 POINTS 


384,387 


1 




016 


.80 


1869028 


PIN HINGE 


384,387 


2 




01 — 


.05 


1869029 


SPRING, TENSION 


384,387 


2 




01 — 


.05 


1869030 


STUD & CONTACT 


387 


2 




.188 


2.75 


1869032 


NUT, STUD — '/i x 13 * 11/16" 


387 


2 




.063 


.20 


1869033 


PLUNGER— BLACK INS MATERIAL 


384,387 


1 




.01 — 


.10 


1869034 


GASKET— SOFT RUBBER 


384,385 


1 




021 


.10 


1869035 


INSULATOR— UNDER COVER 


384,385 


1 




.021 


.15 


1869C36 


WASHER 


384,385 


2 




01 — 


.05 


1869037 


COVER, SWITCH 


384,385 


1 




.594 


1.35 


1869042 


strap, ground 


384,385 


1 




.016 


.05 


1869285 


LEAD ASSEMBLY 


388 


1 






.10 


1869457 


HOUSING, MOTOR DRIVE 


381 


1 


9 


.438 


18.00 


1869505 


SPRING 


382 


1 






.05 


1869565 


SPRING, MESHING 


377 


1 




.063 


.15 


1869595 


CUP— ON SW HSG. TERM. STUD 


384 


2 




.015 


.02 


1869740 


WASHER, SPACE 


377 


1 




044 


.02 


1869849 


WASHER 


384,386 


1 




01 — 


.05 


1869851 


NUT— i/ 4 -28 x 3/16" 


384,386 


1 




01 — 


.10 


1871092 


GASKET 


384,386 


1 




01 — 


.05 


1871522 


SCREW (C.E & D.E ) 


371,374,375 


10 




01 — 


.03 


1871714 


BRUSH PLATE ASSEMBLY— LESS 














BRUSHES 


378 


1 


1 


.219 


10.00 


1872384 


FUSE TERMINAL ASSEMBLY 


384,385 


2 




031 


95 


1872443 


SCREW— '/a- 28 x V' 


371,372 


12 




016 


.03 


1872459 


WASHER — OUTSIDE SW HOUSING 


382,384,386 


2 




01 — 


.01 


1872510 


SPRING, DISC— ON PUSH ROD 


384,386 


1 




01 


.05 


1872650 


STOP, PINION 


377 


1 




050 


75 


1872652 


KEY, COTTER 


377 


1 




.01 — 


05 


1872866 


SCREW — 1/4-20 * Vs" 


377 


4 




.014 


.10 


1872915 


SCREW (C.E.)— 1/4-28 x 1%" 


377 


6 




025 


.10 


1872916 


SCREW— 1/4-28 x 1-1 /6" 


377 


5 




031 


.10 


1873008 


LOCKWASHER, SCREW (C.E.) 


377 


11 




.01 — 


.05 


1873200 


COVER, SPRING 


384,386 


1 




.328 


2.00 


1873333 


NUT— 1/2-n x 7/16" 


378,380,383, 

385 


4 




025 


.05 


1873334 


NUT — '/j-l 3 x 7/16" 


378,380,383, 

384,385 


4 




036 


.05 


1873516 


COIL & CASE ASSEMBLY 


384,386 


1 


5 


.50 


10.00 


1873776 


BRACKET, CONTACT— LESS POINT 


390 


1 




.015 


.55 


1874492 


WASHER— % * 1 /32 * 33/64" 


387 


2 




01 — 


.05 


1877962 


BUSHING, CENTER BEARING 


377 


1 




094 


80 


1878260 


ARM, BRUSH 




3 




024 


.30 


1878261 


SLEEVE, SPACE 




3 




01 — 


.10 


1879687 


GASKET 


372 


1 






.15 


1880232 


ARMATURE 


377 


1 


15 


75 


32 50 


1883641 


CASE & COIL ASSEMBLY 


382 


1 






10.00 


1883642 


PLUNGER ASSEMBLY 


382 


1 




11 


.95 


1888405 


LEVER ASSEMBLY 


381 


1 






6 00 


1901832 


LOCKWASHER 


378,389 


14 






.01 


1901834 


LOCKWASHER, SCREW 


390 


1 




,01 — 


01 


1901842 


LOCKWASHER 


390 


1 






01 


1902314 


INSULATOR 


382,384,386 


4 






.03 


1902315 


WASHER 


382,384,386 


4 






.02 
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1902493 


NUT 


382 






.05 


1902494 


LOCKWASHER 


378,380,383, 


4 


.01 — 


.03 


1902495 


WASHER, NUT PLAIN 


384,385,387 
383,384,385 


2 


.01 — 


.05 


1902651 


LOCKWASHER 


382 


4 




.01 


1902652 


SCREW 


382 


4 




.01 


1902653 


LOCKWASHER, SCREW 


379,382,384, 


5 


.01 — 


.01 


1903161 


SCREW, TERMINAL 


385 

382,384,386 


4 




.10 


1904233 


SCREW 


378 


12 




.01 


1904238 


SCREW 


379 


6 




.01 


1904239 


SCREW 


379 


6 




.02 


1904287 


PLATE, TERMINAL 


383 


1 




.25 


5012568 


WASHER, SCREW (C.E.) 

55/64* 1/32* 17/64" 


377 


11 


.01 — 


.05 


5024654 


NUT— #10-32* 5/32" 




3 


.01 — 


.03 



SBARE PARTS 
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C AS 


PART 






PRICE 


No. 


DESCRIPTION 


QTY. 


EACH 


1850699 


VOLTAGE REGULATOR ASSEMBLY 


1 






(Includes following shown on Page 389): 






1850695 


SCREW & COVER BUMPER 


2 


$ .10 


106496 


LOCKWASHER 


4 


.01 


810794 


PLAIN WASHER 


. 3 


.05 


22820 


SCREW 




.05 


1839044 


BRACKET (AND POINTS) 


1 


.75 


18203 


WINDING 


1 


3 75 


1839042 


ARMATURE 




1 25 


18198 


STOP BRACKET 


1 


.45 


20987 


SCREW 


1 


.01 


18204 


SHUNT WINDING 


1 


3.00 


37330 


SUPPORT FOR SERIES WINDING 


1 




37339 


ARMATURE SPRING 


1 


.15 


1901832 


LOCKWASHER 




.01 


20173 


SCREW 




.01 


29991 


MOUNTING NUT 

FRAME (NOT A SERVICE PART) 

SERIES WINDING (NOT A SERVICE PART) 




.05 


1845747 


CUT-OUT RELAY ASSEMBLY 








(Includes following shown on Page 390): 






1850695 


SCREW & COVER BUMPER 


2 


.10 


106496 


LOCKWASHER 


9 


.01 


20987 


SCREW 


5 


.05 


18201 


WINDING 


1 


6.00 


29991 


MOUNTING NUT 


1 


.05 


22820 


SCREW 




.05 


1901834 


LOCKWASHER 


1 


.01 


30986 


NUT 


2 


05 


1839109 


SCREW (SILVER) . 




35 


1839110 


LOCKNUT 


1 


.05 


1901842 


LOCKWASHER 


1 


.01 


1873776 


CONTACT BRACKET (LESS POINT) 


1 


.55 


810794 


PLAIN WASHER 


8 


01 


18194 


ARMATURE 


1 


.70 


1843160 


BRACKET SUPPORT . 


1 


55 


1841953 


SPRING 


1 


.10 




SERIES COIL (NOT A SERVICE PART) 
FRAME (NOT A SERVICE PART) 


1 




187174 


BRUSH PLATE ASSEMBLY 








(Includes following shown on Page 379): 






1861790 


SUPPORT PLATE (BRASS) 


1 


1.25 


1861779 


INSULATION PLATE 


1 


65 


1861782 


BRUSH PLATE & STUD 


1 


2.00 


1861788 


SCREW INSULATION 


12 


05 


1861 783 


INSULATION PLATE (2 HOLE) 


3 


.10 


1865925 


SPACE PLATE (INSULATED BRUSH) 


3 


.20 


1861784 


BRUSH HOLDER 


6 


25 


1861786 


SCREW, LONG— INS. BRUSH 


3 


.15 


1861785 


SPRING 


12 


.05 


1904239 


SCREW 


3 


.02 1 


1902653 


LOCKWASHER 


12 


01 


1861787 


SCREW, LONG— GROUNDED BRUSH 


3 


.15 


1861781 


PLATE (GROUND BRUSH) 


3 


.10 


1904238 


SCREW 


2 


.01 
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1869457 


DRIVE HOUSING ASSEMBLY 








(Includes following shown on Page 381): 






1 1 5466 


SCREW— i/,-20x y 8 " 


4 


.03 


113114 


LOCKWASHER 


4 


.01 


114998 


OIL CUP 


1 


.05 


1856826 


BUSHING 


1 


.50 


802691 


OIL WICK 


1 


.05 




COVER (NOT A SERVICE PART) 


1 




1857789 


TERMINAL ASSEMBLY FOR SOLENOID 








(includes following shown on Page 383): 






1855489 


TERMINAL SCREW 


2 


2.50 


1855488 


PLATE (INSIDE) 


1 


.20 


1904287 


TERMINAL PLATE 


1 


.25 


1858681 


BUSHING 


5 


.01 


1855490 


BUSHING WASHER 


2 


.05 


1885491 


WASHER 


1 


.05 


1873333 


NUT 


2 


.05 


1873334 


NUT 


2 


.05 


1902494 


LOCKWASHER 


4 


.03 


1847218 


TERMINAL CLIP 


1 


.05 


1902495 


PLAIN WASHER 


2 


.05 


1 869007 


TERMINAL ASSEMBLY FOR SERIES PARALLEL 








(Includes following shown on Page 387): 






1869030 


STUD & CONTACT 


2 


275 


1855488 


PLATE (INSIDE) 


1 


.20 


1855490 


BUSHING WASHER 


2 


.05 


1864871 


TERMINAL PLATE (STEEL) 




.15 


1 869009 


CONTACT PLATE ASSEMBLY (LESS BLADE?) 




2.00 


1869033 


PLUNGER 




.10 


1864890 


CONTACT & SUPPORT 


. . 1 


.60 


1869022 


CONTACT BLADE (L.H. WITH 3 POINTS) 




.80 


1869025 


CONTACT BLADE (R.H. WITH 2 POINTS) 




.80 


1 869029 


TENSION SPRING 


2 


.05 


1869028 


HINGE PIN 


2 


.05 


1874492 


WASHER 


1 


.05 


1902494 


LOCKWASHER 


2 


.03 


1869032 


STUD NUT 


2 


.20 


1869008 


CONTACT PLATE ASSEMBLY (WITH BLADES) 








(Includes following shown on Page 387): 






1869009 


CONTACT PLATE ASSEMBLY (LESS BLADES) 


1 


2.00 


1869033 


PLUNGER 


1 


.10 


1869022 


CONTACT BLADE (L.H. WITH 3 POINTS) 


1 


.80 


1869025 


CONTACT BLADE (R.H. WITH 2 POINTS) 


1 


.80 


1869028 


HINGE PIN 


. 2 


.05 


1869029 


TENSION SPRING 


2 


.05 


827912 


MAIN BRUSH PLATE ASSEMBLY (LESS BRUSHES) 






826090 


MAIN BRUSH PLATE ONLY 


1 


.50 


826091 


BRUSH HOLDER 


2 


.35 


1878260 


BRUSH ARM 


2 


.30 


35777 


BRUSH SPRING 


2 


.10 


1878261 


SPACE SLEEVE 


2 


.10 


825184 


BRUSH HOLDER STUD 


2 


.10 


825185 


BUSHING (STEEL IN BRUSH HOLDER) 


2 


.10 


825190 


BUSHING (IN BRUSH PLATE) 


2 


.10 


802731 


LOCKWASHER 


2 


.01 


5024654 


NUT — *10-32 x 5/32" 


2 


.03 


132911 


SCREW 


2 


.01 


802731 


LOCKWASHER 


2 


.01 


825187 


WASHER — 2 HOLES 


5 


05 


825189 


WASHER— 2 HOLES 


2 


.05 


825186 


BRACKET 


. 2 


.20 
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827913 THIRD BRUSH PLATE ASSEMBLY (LESS BRUSH): 



826094 THIRD BRUSH PLATE ONLY 1 .25 

825183 BRUSH HOLDER (THIRD) 1 .35 

34501 PIN, ADJUSTING FOR 3RD BRUSH PLATE 1 

1878260 BRUSH ARM 1 .30 

35777 BRUSH SPRING 1 .10 

1878261 SPACE SLEEVE 1 .10 

825184 BRUSH HOLDER STUD 1 .10 

825185 BUSHING (STEEL IN BRUSH HOLDER) 1 .10 

825190 BUSHING (IN BRUSH PLATE) 2 .10 

802731 LOCKWASHER 1 .01 

5024654 NUT— #1 0-32 *5/32" w 1 .03 

132911 SCREW — £10-32 * 1 .01 

802731 LOCKWASHER 1 .01 

825187 WASHER— 2 HOLES 1 .05 

825189 WASHER— 2 HOLES 2 .05 

825186 BRACKET 1 .20 



! 

i 
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PART 








WEIGHT 


PRICE 


No. 


DESCRIPTION 


PAGE 


QTY. 


Lb. 


Oz. 


EACH 


C-1 


CUP/ BEARING 


444 


4 




12 


$ 1.20 


C-7 


CONE, BEARING 


424,425,430, 

431 


8 


2 


10 


3 95 


C-8 


CUP, BEARING 


424,425,430, 

431 


8 


1 


10 


2.55 


C-9 


CAP, REAR PLATE 


430 


1 


2 




1.30 


C-1 1 


CONE, BEARING 


453,454 


2 


4 


8 


8.19 


C-1 2 


BEARING, STRAIGHT 


438,449,451, 

452 


14 




8 


1.31 


C-1 6 


CONE, BEARING 


444 






14 


1.90 


C-40 


LINING, CLUTCH 


424,425 


2 


2 


4 


5 56 


C-49 


LINK, BRAKE 


406 


4 




12 


.28 


C-51 


SPRING, BRAKE ^ 


424 


2 


1 


12 


1.69 


C-71 


SPRING, LEVER NEUTRAL POSITION 


432,459 


3 




6 


.66 


C-83 


CABLE DRUM, STD. 


430,431 


2 


40 




28.50 


C-1 31 


ROLLER, MAIN TAILGATE 


449 


4 


10 


8 


5.21 


C-1 33 


ROLLER, SIDE THRUST 


449 


4 


4 


4 


2.96 


C-1 34 


PIN, THRUST ROLLER 


449 


4 


3 


8 


1 50 


C-1 37 


WHEEL, 9«/ 2 " SHEAVE 


444 


2 


15 




5 28 


C-1 38 


PIN, SINGLE SHEAVE 


439,444 


7 


6 




1 88 


C-1 43 


GEAR, MAIN 


424,425 


2 


38 




54.18 


C-1 72 


WHEEL, 91 / 2 " SHEAVE, NARROW 


444 


3 


12 




5.20 


C-1 74 


PIN, SINGLE SHEAVE 


444 


3 


4 


6 


2.38 


C-1 75 


BEARING, STRAIGHT 


444 


5 


1 


8 


2.38 


C-1 77 


BEARING, STRAIGHT 


439,440,449 


12 


2 




2.70 


C-192 


LINING, BRAKE 


424 


2 


1 


1 


2 29 


C-196 


SPRING, CLUTCH RELEASE 


430,431 


4 




4 


.51 


C-218 


LINK, BRAKE 


424,426 


8 




6 


.26 


C-312 


LOCKWASHER, %" 


393,394,395, 

396,397,398, 

399,400,401, 


168 






.01 








406,411,419, 

420,424,459 










C-315 


FITTING, STRAIGHT GREASE, '/ 8 " 




49 






.06 


C-320 


CUP, BEARING 


402,403,407, 

408,409,453, 

454 


8 


2 


8 


4.09 


C 321 


CUP, BEARING 


453,454 


2 


6 




10.58 


C-336 


RACE, BEARING 


451,452 


2 




8 


1.23 


C-337 


RACE, BEARING 


427,428,429, 

451,452 


8 




12 


1.35 


C-445 


WEDGE, SMALL CABLE 


437 


1 




8 


.38 


C-498 


NUT, BEARING ADJUSTING 


444 


2 


2 




3.30 


C-501 


NUT, UNIVERSAL 


443,450 


3 


1 


14 


1.05 


C-502 


WEDGE, LARGE CABLE 


.448 


2 


3 


4 


1.03 


C 503 


SOCKET, LARGE CABLE 


441,448 


2 


2 


8 


1.31 


C-504 


SOCKET, SMALL 


437,451 


3 


1 


4 


.68 


C 535 


BOLT, YOKE HINGE 


443 


2 


5 


8 


2 79 


C-620 


RETAINER 


453,454 


2 


4 


8 


1 86 


C-1 034 


PLUG, PIPE 1'/ 4 " 


395,424,437 


4 




12 


17 


C-1 051 


KEY, COTTER, %x5" 


439,444,449 


14 




4 


.06 


C-1 231 


COUPLING 


393 


1 






.06 


C-1 277 


RING, LOCKING 


410,453,454 


4 


5 


8 


3.04 


C-1 41 4 


PLATE, SPRING PULL 


437 


1 


30 




8 38 


C-1 51 8 


KEY, COTTER, '/ 4 x 2" 


459 


1 






.01 


C-1 520 


NUT, NC HEX 5/16" 


411 


34 






01 


C-1 521 


NUT, NC HEX %" 


406,411,419, 

420,455,456, 

459,460,462, 

463,464 


25 






.01 


C-1 522 


NUT, NF HEX 3/ 8 » 


393,394 


7 






.01 



870 
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C-1 523 


NUT, 


NC HEX ' h" 


393,395,412, 

413 


6 




.03 


C-1 524 


NUT, 


NF HEX '/ 2 " 


393,421,430, 
432,455,456, 
459,461 ,462, 
463,464 


28 




03 


C-1 525 


NUT, 


NC HEX 5/ 8 " 


412,413,424, 

426,430 


18 




04 


C-1526 


NUT, 


NF HEX y 8 " 


392,395,421 


8 




.04 


C-1 527 


NUT, 


NC HEX y 4 " 


392,414,415, 

430,442 


16 




.05 


C-1529 


NUT, 


NC HEX %" 


448 


8 




.08 


C-1530 


NUT, 


NF HE)' 7/," 


407,453,454 


6 




.08 


C-1531 


NUT, 


NC HEX 1" 


437,445,449, 

450,455 


19 




.11 


C-1 532 


NUT, 


NF HEX 1" 


406 


4 




.11 


C-1 536 


NUT, 


NC HEX CASTELLATED, 1'/ 4 " 


465 


4 


12 


.33 


C-1 538 


LOCKWASHER, 5/1 6" 


395,397,407, 


70 




.01 



411,417,421, 

461,462,463, 

464 



C-1 540 


LOCKWASHER, '/ 2 " 


312,393,404, 

405,412,413, 

414,415,421, 

430,432,433, 

455,456,459, 

461,462,463, 

464 


150 




.01 


C-1 541 


LOCKWASHER, y 8 " 


392,393,394, 

412,413,421, 

424,426,430, 

432 


37 




.02 


C-1 542 


LOCKWASHER, %" 


402,403,414, 

415,430,442, 

443,455,456 


40 




.03 


C-1 543 


LOCKWASHER, V»" 


411 


2 




.05 


C-1 544 


LOCKWASHER, 1" 


437,439,449, 

450,455 


29 




.07 


C-1 546 


CUT WASHER, '/„" 


411 


6 


C 


75 


C-1 547 


CUT WASHER, %" 


419,420 


23 


C 


.75 


C-1 549 


CUT WASHER, '/ 2 " 


392,414,415 


16 


C 


.75 


C-1 550 


CUT WASHER, */„" 


412,413,421 


4 




.01 


C-1 551 


CUT WASHER, y 4 " 


415 


2 




.01 


C-1 552 


CUT WASHER, V»" 


448 


8 




.01 


C-1 555 


KEY, COTTER, 5/32x1" 


406,420,424, 
426,461 ,462, 
463,464 


46 




.01 


C-1 558 


KEY, COTTER, % x 3'/ 2 " 


445,449,451, 

452 


7 




.05 


C-1 577 


BOLT. MACHINE & HEX NUT 


449 


2 3 




48 


C-1 581 


BOLT, MACHINE & HEX NUT 


437 


8 3 2 




.62 


C-1 596 


FITTING, GREASE 


392,393,395, 

449,459 


16 




.10 


C-1 598 


CAPSCREW, NC 5/16x1" 


.411,417 


50 




.02 


C-1 601 


CAPSCREW, % « %" NC 


406,419,421, 

424 


50 




.03 


C-1 602 


CAPSCREW, y 8 x 1 " NC 


.393,394,395, 

397,411,419 


67 




.03 


C-1 603 


CAPSCREW, y 8 x1'/ 4 " NC 


396,398,411 

419,420,459 


26 




.03 


C-1 606 


CAPSCREW, y 8 x2" NC 


396,399 


4 




.03 


C-1 61 2 


CAPSCREW, '/ 2 x 1" NC 


447,453,454 


14 




.05 


C-1 61 3 


CAPSCREW, '/ 2 x 1'/ 4 " NC 


411,414,416 

417,424,425 


36 
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C-1614 

C-1615 


CAPSCREW, l/ 2 x 1'/ 2 " NC 
CAPSCREW, '/ 2 1 1 NC 


407,412,413, 

430,431 

412,413,422, 

430- 


60 

9 






.06 

.06 


C-1616 


CAPSCREW, i/ 2 «2" NC 


422 


1 






.07 


C-1621 


CAPSCREW, '/ 2 x3'/ 4 " NC 


453,454,455 


8 




4 


.11 


C-1 629 


CAPSCREW, y s *1%" NC 


412,413,432 


21 




4 


.11 


C-1 634 


CAPSCREW, y 8 *3" NC 


412,413,424, 

426,430 


8 




4 


.15 


C-1 644 


CAPSCREW, y 4 x2" NC 


455,456 


20 




6 


.17 


C-1 645 


CAPSCREW, % x 2'/," NC 


414 


2 




6 


.18 


C-1 648 


CAPSCREW, % X 3" NC 


430,442 


8 




8 


.20 


C-1 668 


CAPSCREW, 1 x 3" NC 


445 


1 


1 




.47 


C-1 673 


CAPSCREW, y 8 xiy 4 " NF 


393 


1 






.03 


C-1 678 


CAPSCREW, '/ 2 x'/ 4 " NF 


415 


4 






.06 


C-1 679 

C-1 680 

C-1 681 
C-1 682 


CAPSCREW, '/ 2 x 1 */ 2 " NF 

CAPSCREW, ! / 2 xiy 4 " NF 

CAPSCREW, i/ 2 x 2" NF 
CAPSCREW, '/ 2 x 2 i / 4 " NF 


392,393,404, 

405,414,421, 

433,455,456, 

459 

407,409,455, 

456 

418,432 
430 


104 

20 

13 

4 






.06 

.06 

.07 

.08 


C-1 690 


CAPSCREW, i/ 2 x4'/ 4 " NF 


432 


2 




4 


.14 


C-1 698 


CAPSCREW, y 8 x2y 4 " NF 


392 


2 




4 


.13 


C-1 708 


capscrew, y 4 x i y 4 " nf 


443 


4 




6 


.16 


C-1 709 


CAPSCREW, %x2" NF 


407,409 


8 




6 


.17 


C-1 71 4 


CAPSCREW, y 4 x3'/ 4 " NF 


402,403 


4 




8 


.23 


C-1 91 5 


SPRING, TAILGATE RETURN 


437 


6 


50 




13.50 


C-2283 


WEDGE, CABLE 


437 


1 




12 


.38 


C-2303 


KEY, COTTER, '/ 8 x 1" 


392,406,414, 

432,433,457 


21 






.01 


C-2508 


KEY, COTTER, 5/16x3" 


443,447,450 


4 






.01 


C-2958 


HOUSING, SHEAVE 


443 


2 


17 




11.18 


C-5747 


CAPSCREW, 5/16xy 4 " NC 


465 


4 






.02 


C-5762 


CAPSCREW, y 8 x1'/ 2 " NC 


432 


5 






.10 


C-5768 


PLUG, PIPE, Va" 


457 


1 








C-5770 


PLUG, PIPE, 


412,413,419 


5 






.03 


C-5774 


LOCKWASHER, Va" 


370,396,397, 

420 


19 






.01 


C-5775 


LOCKWASHER, 7/16" 


459 


4 






.01 


C-5783 


NUT, 7/16" NF HEX 


444 


2 






.03 


C-5799 


CAPSCREW, %xy 4 " NF 


406 


4 






.03 


C-6507 


GUARD, LEFT CABLE 


430 


2 


22 




7.55 


C-6508 


GUARD, RIGHT CABLE 


430 


2 


22 




7.55 


C-7376 


SPIRAL SHEAVE STRUCTURE 


451,452 


1 


67 




30.55 


C-7567 


CAPSCREW, 5/16 xy 4 " NF 


461,462,463, 

464 


4 






.02 


C-7576 


capscrew, y 8 xiy 4 " nf 


407,408 


8 






.10 


C-7584 


CAPSCREW, 7 / 8 x3'/ 2 " NF 


453 


2 




12 


.36 


C-7642 


CAPSCREW, 7 / 8 x3'/ 2 " 


411 


2 




12 


.36 


C-8093 


SPACER, BEARING 


451,452 


1 




12 


.53 


C-8310 


PLUG, 1'/ 4 " PIPE— DRILLED 


424 


1 




8 


.23 


C-9656 


NUT, 5/16" NF HEX 


395,397 


1 






.01 


C-9771 


NUT, y 8 " NF HEX JAM 


395,460 


9 






.04 


D-940 


PIPE, SPIRAL SHEAVE GREASE 


393,394 


1 




8 


.11 


D-1255 


CAP, HUB 


453,454 


2 


14 


12 


6.37 


D-1257 


AXLE NUT WITH BOLTS 


453,454 


2 


1 


8 


.93 


D- 1 423 


PLUG, 1'/ 4 " PIPE (SOCKET) 


412,413,416, 

417 


10 




12 


.12 


D 1 782 


KEY, 3/16x2" COTTER 


464 461,462,463, 


4 






.01 


D-1784 


CAPSCREW, 1 x2'/ 4 " NC 


.450 


8 




12 


.42 


D-1957 


PLOWBOLT, 7 / 8 x2'/ 4 " 


437 


60 




8 
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D-1958 


WRENCH, SOCKET 


437 


1 


3 




3.83 


D-2378 


BEARING, STRAIGHT 


427,429 


1 




12 


2.63 


D-2562 


CUP, TAPERED 


407,409 


2 


9 


2 


19.32 


D-2613 


LINING, BRAKE (VELVETOUCH) 


424 


2 


3 


8 


8.19 


D-2614 


LINING, CLUTCH (VELVETOUCH) 


424 


2 


5 


8 


16.52 


D-2778 


WASHER, i/ 2 " SHAKEPROOF 


. 402,403 


2 






.01 


D-2779 


LOCKWASHER, %" SHAKEPROOF 


404,405,412, 


26 






.02 






413,432 










D-2889 


LOCKWASHER, 1 / 2 " SHAKEPROOF 


407,412,413, 


87 






.01 






424,425,430, 














431,447 










D-3184 


CONE, TAPERED 


407,409 


2 


15 


14 


22 68 


D-3528 


BEARING, STRAIGHT ROLLER 


427,428 


1 




12 


1.75 


D-3677 


WRENCH, SOCKETHEAD 


. 423 


1 




2 


.20 


D-3679 


RIVET, BRAKE LINING 


393,424 


168 






C .80 


D-3930 


CONE, T DRIVING 


424,425 


2 


26 




26.65 


D-3932 


PLATE, T COVER 


424 


2 


11 


12 


9.52 


D-3959 


NEEDLE, BEARING 


424,425 


2 


1 


4 


5.59 


D-3994 


CAPSCREW, 1/2 x y 4 " NF 


414,457 


10 






.05 


D-4045 


GEAR, REDUCTION 


427,429 


1 


16 




28.15 


D-4230 


PINION (23 TEETH) 


427,428 


1 


14 


12 


25.12 


D-4322 


NUT, BRAKE SHAFT 


424,426,433 


4 




8 


.37 


D-4377 


BUSHING, NECK 


427,428 


1 


5 




5.38 


D-4429 


CONE, TAPERED 


424,426,433 


6 




8 


1.27 


D-4431 


FELT CLOSURE 


.424,426,433 


8 




4 


.26 


D-4432 


CUP, TAPERED 


. .424,426,433 


6 




2 


.47 


D-4433 


BUSHING, THROW NUT 


.424,425 


2 


1 


12 


2.85 


D-4476 


NUT, RIGHT THROW 


424,425 


1 


4 


4 


13.96 


D-4477 


NUT, LEFT THROW 


424,425 


1 


4 


4 


13.96 


D-4509 


SHAFT, RIGHT BRAKE 


424,426 


1 


5 


8 


3.89 


D-4510 


SHAFT, LEFT BRAKE 


424,426 


1 


5 


8 


3.89 


D-4534 


PIN, BRAKE LINK W/COTTERS 


424,426 


8 




2 


.25 


D-4535 


PIN, BRAKE SPRING ARM 


424 


2 




2 


.25 


D-4904 


BLOCK, PINION BEARING 


427 


1 


4 


4 


2.86 


D-5133 


SETSCREW, '/ 2 x 21 / 2 " 


424 


2 




4 


.16 


D-5161 


BLOCK, CLAMP 


437 


4 


8 


8 


2.86 


D-5434 


CLEVIS 


392,406 


4 




6 


.46 


D-6058 


WRENCH, SOCKETHEAD 


423 


1 




4 


.31 


D-6394 


CAPSCREW, y 4 x1" NC SOCKETHEAD 


.427,441 


6 




4 


.26 


D-6538 


SPACER 


424 


8 






.10 


D-6732 


BAR 


.414 


2 


1 




.35 


D-7054 


BAND, BRAKE ( W/VELVETOUCH) 


.424 


2 


6 




15.75 


D-7134 


BAND, BRAKE 


424,426 


2 


5 


8 


9.89 


D-7348 


CONE, T VELVETOUCH DRIVING 


424,425 


2 


30 




37.63 


D-8493 


PLATE, REAR 


430 


2 


50 




16.90 


D-9454 


CAPSCREW, y 4 x 1 Va" nf 


402,403 


12 




8 


.17 


D-9649 


CAPSCREW, 1/2 x 21 / 4 " NF 


.402,403 


2 




4 


.20 


D-9894 


CABLE DRUM ASSEMBLY, L 


430 


2 


110 




114.58 


D-9895 


CABLE DRUM ASSEMBLY, R 


430 


2 


110 




114.58 


E-229 


SHIM, CABLE GUARD 


430 


4 






.10 


E-3598 


HOUSING, SWIVEL SHEAVE, R 


443 


1 


17 




11.18 


E-3787 


CABLE WEDGE 


451,452 


2 




12 


.53 


E-3909 


CAPSCREW, lx 3'/ 4 " NC 


450,455,456 


8 


1 




.51 


E-4132 


KEY, Vs x 2" COTTER 


.424,426,433 


4 






.01 


E-4162 


PIN, ROD END 


392,406,432, 


14 




2 


.22 






433 










E-5165 


SHIM, POWER UNIT 


.424,425 








.10 


E-5251 


PLUG, '/«" PIPE 


412,413,430, 


4 






.05 






431,451 










E-6687 


BEARING, STRAIGHT 


427,428,429 


2 




12 


1.69 


E-7888 


SETSCREW, 5/g x 11 / 4 " NC 


448 


2 






.13 


E-8618 


SHIM, DRUM 


.430,431 








.10 


E-8635 


CONE, DRIVEN 


430,431 


4 


38 
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F-267 


ROLLER, T BRAKE 


424,426 


2 


1 


4 


73 


F-268 


PIN, T BRAKE ROLLER 


424,426 


2 




4 


.31 


F-416 


SHAFT, L. DRUM 


430,431 


2 


27 


4 


24.18 


F-417 


SHAFT, R. DRUM 


430,431 


2 


27 


4 


24 18 


F-883 


LOCKWASHER, SHAKEPROOF %" 


402,403 


12 






.03 


F 1230 


PIN, APRON HINGE 


447 


2 


12 




7.80 


F-3121 


BLADE BASE 


437 


1 


425 




100.00 


F-3232 


DRUM, BRAKE 


455,466 


8 


84 




40.60 


F-3551 


BOLT, 2x13'/ 8 " 


.450 


1 


12 


8 


6.56 


F-4022 


SCREW, 12*1/2" DRIVE 


460 


26 






.01 


F-5027 


PIN, ROLLER 


439,449 


4 


7 




4.18 


F-5342 


SHIM, DRUM 


430 








.10 


F-5343 


SHIM, GEAR 


424 








.10 


F-7255 


WEDGE, CABLE 


440,447,448 


4 


4 


12 


1.57 


F-7269 


WHEEL, 9i/ 2 " WIDE SHEAVE 


439,440 


8 


15 




5.28 


F-7860 


HONDO, HINGED 


447 


1 


18 


8 


6.72 


F-81 60 


SPIDER, SLIDING 


404,405 


2 


3 


10 


4.84 


F-81 61 


FINGER 


404,405 


8 


1 




1.47 


F-8162 


LINK 


404,405 


16 




4 


.26 


F-81 67 


LINING, VELVETOUCH 


404 


2 


7 




19.38 


F-81 71 


LINING, VELVETOUCH BRAKE 


406 


2 


12 




36.30 


F-8230 


SHAFT, SPLINE 


432 


1 


15 




22.13 


F-8234 


PIN, FINGER 


404,405 


24 




2 


.35 


F-8235 


BUSHING 


404 


4 




2 


.65 


F-8236 


COLLAR, CLUTCH THROWOUT 


404,405 


2 


5 


8 


7.89 


F-8241 


YOKE, CLUTCH YOKE 


404,405 


2 


15 




8.13 


F-8248 


NUT, 9/16" CASTELLATED 


404,405 


24 






10 


F-8372 


NUT, ADJUSTING 


402,403 


2 


2 


12 


2.82 


F-8385 


BLOCK, KEEPER 


443 


1 


11 


12 


6.04 


F-8448 


PIN, HONDO HINGE 


447 


1 


2 




1.30 


F-8620 


PIN, PUSHBEAM HINGE 


445 


1 


3 


12 


3.34 


F-8820 


ROLLER, PUSHBEAM 


438 


1 


3 


4 


3.03 


F-9203 


CAPSCREW, 1 x 2" NF SOCKETHEAD 


443 


4 




8 


.62 


F-9223 


LINK, THROTTLE 


420 


2 






.60 


F-9233 


BOX, BATTERY 


414 


1 


28 




9.45 


F-9238 


BOX, BATTERY 


414 


1 


28 




9.45 


F-9242 


COVER, INSPECTION HOLE 


.414 


2 


3 




1.33 


F-9319 


RAIL, RUNNER 


437 


2 


24 




5.35 


F-9988 


BUSHING, SHEAVE 


438,439,440, 


21 


1 


8 


2.29 






441 










F-9989 


NUT, 1'/ 2 " HALF NF 


.439,440,441, 


6 




8 


.52 






446 










F-9991 


PIN, SINGLE SHEAVE 


.439,441,446 


3 


1 


8 


2.04 


H-9 


HONDO, HINGED 


440 


1 


18 


8 


6.71 


H- 13 


PIN, HONDO HINGED 


440 


1 


8 


12 


5.47 


H-23 


PIN, HONDO HINGED 


440 


1 


6 


4 


3.91 


H-1 71 


WHEEL, 91/2" THIN SHEAVE 


438,439,440, 


21 


8 


8 


4.01 






441,446 










H-220 


BOTTOM, SCRAPER 


437 


1 


1540 




398.50 


H-225 


BEARING 


438,439,440, 


16 


1 


4 


2.38 






441 










H-270 


HITCH, DETACHABLE REAR 


450 


1 


281 




89.53 


H-271 


HOUSING, APRON LIFT SHEAVE 


439 


1 


31 




10.28 


H-272 


SPACER (SMALL) 


441 


1 




4 


.31 


H-273 


SPACER (LARGE) 


441 


1 




8 


.47 


H-290 


STRUCTURE, APRON 


447 


1 


1480 




477.00 


H-421 


ADAPTER, BEARING 


396,398 


1 


17 




21.25 


H-424 


GASKET 


396,399 


1 






.25 


H-425 


RETAINER SEAL 


396,399 


1 


2 


10 


1.32 


H-443 


BRAKE STOP 


406 


2 




10 


.42 
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H-467 


SWITCH 


420 


2 




2 


75 


H-582 


CONE, TAPERED 


407,408 


2 


6 


12 


10.11 | 


H-583 


CUP, TAPERED 


407.408 


2 


4 




5.59 


H-712 


LINK, BRAKE 


406 


4 




8 


.37 


H-722 


BAND, C BRAKE— LINED 


406 


2 


25 




53.88 


H-727 


PLATE LOCK 


407,409 


2 




2 


40 


H-738 


WASHER, '/ 2 " COPPER 


407,409,414, 


16 






.03 






457 










H-745 


PIN, 3/32*%" COTTER 


370,393,394, 


23 






.01 






396,397,404, 










* 




405,420 










H-748 


CAPSCREW, 5/16* y 8 " NF 


407,421 


16 






.02 


H-838 


SHIM, SUPPORT 


412,413 








.05 


H-839 


SHIM, SUPPORT 


412,413 








.05 


H-980 


KEy, x 1 'A" WOODRUFF 


392,404,405 


4 






.05 


H-989 


NUT, 1" NF JAM 


407 


8 




2 


.16 


H-997 


GASKET, NECK FACE 


432 


1 






.30 


H-1001 


TIP, RIGHT BLADE 


437 


1 


51 




10.30 


H-1003 


TIP, LEFT BLADE 


437 


1 


51 




10.30 


H-1111 


CAPSCREW, 1 * I'/j" NF 


439 


3 




10 


.37 


H-1112 


PIN, TRIPLE SHEAVE 


440 


1 


2 




3.30 


H-1113 


PIN, DOUBLE SHEAVE 


.440 


1 


1 


8 


2.79 


H-1221 


PIN, SPIRAL SHEAVE 


451,452 


1 


7 


4 


5.93 


H-1588 


CAPSCREW, TAPERED HEAD 


.410 


32 


1 


10 


.63 


H-1771 


HOUSING, SLIDING SHEAVE 


440 


1 


60 




20.25 


H-2113 


BUSHING, BRASS 


392,459 


2 




2 


.76 


H-21 25 


WRENCH 


423 


1 




14 


1.98 


H-21 27 


WRENCH 


423 


1 


1 


4 


2.28 


H-21 28 


WRENCH 


423 


1 


1 




1.53 


H-21 60 


LEVER, R. THROW 


392 


1 


1 


8 


2.05 


H-21 61 


LEVER, L. THROW 


392 


1 


1 


8 


2.05 


H-21 65 


ROD, CLUTCH 


392 


1 


1 


12 


.94 


H-21 76 


BRACKET 


370 


1 








H-21 83 


BRACKET, SEAT 


415 


1 


24 




16.60 


H-2192 


COVER, BATTERY BOX 


.414 


2 


5 


12 


1.59 


H-2257 


PIN, THROTTLE HINGE 


420 


2 




2 


.36 


H-2258 


CLAMP 


370 


2 






.10 


H-2320 


WEDGE, CABLE 


441 


1 


4 




1.35 


H-2369 


GASKET 


414 


2 






.15 


H-2370 


GRIP, HANDLE 


392 


4 




6 


1.07 


H-2378 


BRACKET 


433 


1 


10 




3.85 


H-2379 


SHAFT, RIGHT 


433 


1 


5 


4 


2.90 


H-2380 


SHAFT, LEFT 


433 


1 


5 


2 


2.90 


H-2382 


HANDLE, RIGHT 


433 


1 


8 


10 


5.25 


H-2383 


HANDLE, LEFT 


433 


1 


7 


12 


5.20 


H-2386 


ROD, L. LEVER 


432 


1 


2 


4 


1.46 


H-2388 


ROD, R. LEVER 


432 


1 


1 


6 


1.23 


H-2420 


RING, SLIDING (21 *24) 


410,453,454 


4 


51 




17.03 


H-2434 


BUSHING, BRONZE 


404 


4 




6 


.91 


H-2456 


LEVER, HORIZONTAL 


392 


2 


2 


4 


3.05 


H-2457 


BRACKET, RIGHT 


392 


1 


1 


12 


1.79 


H-2458 


BRACKET, LEFT 


392 


1 


1 


12 


1.79 


H-2461 


WASHER 


392 


2 






.03 


H-2462 


CLEVIS, MALE 


392,406 


4 




8 


.66 


H-2465 


HOUSING, SMALL ROLLER 


449 


4 


4 


8 


1.76 


H-2472 


BEARING, BALL 


393,394 


1 




8 


4.11 


H-2475 


GASKET, COVER PLATE 


.414 


1 




6 


1.95 


H-2476 


GASKET, BEARING PLATE 


407 


2 






.15 


H-2477 


GASKET, WHEEL (RETAINER) 


407,409 


2 






.50 


H-2486 


PIN, CLEVIS 


392 


4 






25 


H-2633 


ADAPTER, TACHOMETER 


420 


1 


1 


4 


6.03 


H-2640 


BOLT, i/ 4 i% h BRASS 


370,420 


15 






.03 


H-2641 


NUT, BRASS 


370,420 


19 






.02 


H-2642 


SCREW, 3/16 x'/ 2 " BRASS 


420 


6 






.02 m 


H-2643 


LOCKWASHER, 3/16" 


420,421,465, 


12 






.01 r- 
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H-2644 


NUT, 3/16" BRASS HEX 


420 


6 






.02 


H-2655 


SOCKET, 1/16" BALL 


443 








.40 


H-2656 


SOCKET, i/ 8 " SHIM BALL 


.443 








.40 


H-2673 


SCREEN, FUEL FILTER 


412,413 


2 


1 




2.98 


H-2676 


CLAMP, 2" HOSE 


411 


3 




2 


.20 


H-2682 


GUIDE LAMP ASSEMBLY 


421 


2 


6 


8 


11.50 


H-2692 


12 VOLT HORN ASSEMBLY 


420 


1 


3 




7.83 


H-2738 


CONE, MALE, W/LINING (DRILLED). 


.404,405 


2 


44 




48.10 


H-2739 


CONE, MALE, W/LINING 


404,405 


2 


53 




54.33 


H-2770 


CLEVIS 


.432 


2 




8 


.82 


H-281 2 


GASKET 


453,454 


2 






.20 


H-2817 


GASKET 


453,454 


2 






.20 


H-2824 


GASKET 


.427 


1 






.65 


H-2825 


GASKET 


424 


2 






.65 


H-2840 


CLEVIS 


392 


4 




8 


1.76 


H-2849 


SETSCREW, y 8 x2'/ 2 " NC 


.406 


4 






.15 


H-2850 


ADJUSTING ARM ASSEMBLY 


.393 


1 


1 




2.08 


H-2855 


SETSCREW 


.393,395 


2 






.15 


H-2857 


RELEASE YOKE ASSEMBLY 


393 


1 


2 




5.20 


H-2859 


CAPSCREW, y 8 * 1 " 


393 


2 






.10 


H-2861 


NIPPLE, OIL PIPE 


393 


1 






.15 


H-2862 


ELBOW, OIL PIPE 


.393,394 


1 






.15 


H-2865 


GEAR, 3RD SPEED, & BUSHING ASSEMBLY 


. 396,398 


1 


12 


4 


23.61 


H-2867 


BUSHING, GEAR 


.396,398 


1 




6 


2.21 


H-2868 


GEAR & BUSHING ASSEMBLY 


396,398 


1 


19 




27.88 


H-2870 


GEAR, BUSHING 


396 


1 




6 


2.46 


H-2872 


PIN, DOWEL 


393 


2 






.10 


H-2874 


STUD 


395 


4 






.30 


H-2876 


STUD 


393,394 


6 






.25 


H-2877 


HOUSING, CLUTCH 


393,394 


1 


40 




34.00 


H-2879 


NUT, y 8 "-18 SAE HIGH 


393,394 


6 






.10 


H-2882 


REVERSE GEAR & BUSHING ASSEMBLY 


.400,401 


1 


9 




21.38 


H-2883 


BUSHING 


400 


1 




6 


2.21 


H-2885 


BALL, GEAR SHIFT LEVER 


396,397 


1 






.35 


H-2886 


PIN, SHAFT LOCK 


395 


2 






.07 


H-2887 


PLATE, COVER 


393,394 


1 




10 


.45 


H-2888 


WASHER, LATCH 


.396 


1 






.07 


H-2889 


PIN, INTERLOCK CROSS 


.395 


1 






.10 


H-2890 


LOCK, SHAFT 


400,401 


1 




1 


.10 


H-2891 


GASKET 


.395 


1 






.10 


H-2892 


GASKET, COVER 


395,459 


3 






.05 


H-2893 


SPRING, ROD 


396,397 


1 






.05 


H-2894 


SPOON, LATCH 


396,397 


1 




1 


.15 


H-2895 


LATCH, REVERSE STOP 


396,397 


1 




2 


1.21 


H-2896 


RIVET, SPOON 


396,397 


2 






.05 


H-2899 


THIMBLE 


395 


1 






.05 


H-2900 


COVER, SPRING 


396 


1 






.20 


H-2902 


SHAFT, PEDAL ‘ 


393 


1 


2 




1.25 


H-2903 


PIN, PIVOT 


395,397 


1 






.10 


H-2904 


END, ROD 


396,397 


1 






.20 


H 9905 


SPRING, LEVER 


.396,397 


1 




1 


.15 


H-2906 


WASHER, LEVER 


396,397 


1 






.10 


H-2907 


COVER 


395 


2 




10 


.40 


H-2908 


THIMBLE, LONG 


395 


3 






.15 


H-2909 


BELL, LEVER 


396,397 


1 




2 


.40 


H-2910 


SCREW, LOCKING 


396,397,400 


4 




2 


.15 


H-291 1 


LEVER, GEAR SHIFT 


396,397 


1 


3 


4 


9.23 


H-291 2 


ROD, LATCH 


396,397 


1 




4 


.46 


H-291 3 


PLATE, COVER 


393 


1 




7 


.55 


H-2914 


SHAFT, SHORT CLUTCH 


393 


1 


1 


4 


.73 


H-291 5 


SPRING, OIL PIPE 


393 


2 






.25 


H-291 6 


NUT, BEARING 


396,398 


1 




6 


.71 


H-291 8 


SHAFT, IDLER 


400,401 


1 


3 




3.58 


H-2919 


SPRING 


396 


3 






.08 

s 



SPARE PARTS & PRICE LIST 



Digitized by 




Original from 

AlMftJS GIVE MACHINE NUMBER WHEN ORDERING PAfeif CALIFORNIA 




rUDiic uomain, uoogie-aigmzea / nttp://www.naunii:rusi:.org/access_use#pa-googie 



MODEL SUPER C TOURNAPULL 50 



H-2920 


HOUSING, GEAR SHIFT LEVER 


395,396,397 


2 


6 


8 


5.31 


H-2921 


SHAFT, CLUTCH 


396,398 


1 


11 




32.68 


H-2922 


GEAR, COUNTERSHAFT DRIVE 


396,399 


1 


12 


8 


17.21 


H-2923 


COVER, BEARING 


396 


1 


5 




7.63 


H-2924 


GASKET 


396 


1 






.10 


H-2925 


YOKE, 3RD & 4TH SHIFTING 


396,398 


1 


2 


4 


5.06 


H-2926 


YOKE, 1ST & 2ND SHIFTING 


396,398 


1 


3 




5.23 


H-2927 


YOKE, REVERSE SPEED SHIFTING 


.400,401 


1 


4 


4 


7.51 


H-2928 


BAR, 3RD & 4TH YOKE 


395 


1 


1 


8 


3.04 


H-2929 


BAR, 1ST & 2ND YOKE 


395 


1 


1 


10 


3.04 


H-2930 


BAR, REVERSE YOKE 


395,400,401 


2 


1 


10 


3.04 


H-2931 


CLUTCH, SLIDING 


396,398 


1 


2 




8.10 


H-2932 


GEAR, 3RD SPEED 


396,399 


1 


9 


12 


14.84 


H-2933 


GEAR, 2ND SPEED 


396,399 


1 


5 


6 


11.23 


H-2934 


WASHER, 2ND GEAR 


396,398 


1 




4 


1.96 


H-2935 


SLEEVE, 3RD SPEED GEAR 


396 


1 


1 


14 


7.70 


H-2936 


WASHER, 3RD GEAR 


396,398 


1 




8 


2.42 


H-2937 


KEY, WASHER 


396 


1 




1 


1.30 


H-2938 


NUT, BEARING 


396,399 


1 




8 


1.51 


H-2939 


RING, SNAP 


396,399 


1 






.50 


H-2940 


PLUG, EXPANSION 


. 396,399 


1 






.35 


H-2941 


RING, SNAP 


396,399 


1 




2 


.55 


H-2942 


GASKET 


395 


1 






.20 


H-2943 


PLUG, EXPANSION 


395 


3 






.10 


H-2944 


SPACER, BEARING 


400,401 


1 




6 


.56 


H-2945 


CARRIER, BEARING 


393,394 


1 


2 




4.20 


H-2946 


PLUG 


395 


3 






.15 


H-2948 


SPACER, GEAR 


396,399 


1 


2 




2.05 


H-2949 


MAINSHAFT, SPLINED 


396,398 


1 


25 




41.28 


H-2952 


SHIMS, ADJUSTING, SET OF 


.396,398 


2 


4 




1.26 


H-2953 


COVER, HOUSING 


396,398 


1 


2 


12 


3.57 


H-2954 


HOUSING, SHIFTING BAR 


395 


1 


23 




16.50 


H-2955 


COUNTERSHAFT 


396,399 


1 


27 




38.78 


H-2956 


GEAR, REVERSE IDLER 


400,401 


1 


13 


8 


27.74 


H-2957 


GEAR, 1ST SPEED 


396,398 


1 


18 


8 


28.76 


H-2965 


KEY, #3 WOODRUFF 


396 


1 






.03 


H-2966 


KEY, *11 WOODRUFF 


396 


2 






.10 


H-2967 


KEY, *29 WOODRUFF 


396' 


3 






.13 


H-2968 


BOLT, y 8 *iy 8 " THIN HEAD 


396,397 


1 






.10 


H-2969 


SCREW, *12 x%" MACHINE 


396,397 


1 






.04 


H-2970 


CAPSCREW, 5/16 *i/ 2 " NC 


393,394 


6 






.08 


H-2974 


CAPSCREW, % x 1 1/ 2 " 


396 


2 






.15 


H-2977 


PLUG, DRAIN 


395,396 


2 




3 


.65 


H-2980 


BALL, Vi" STEEL 


396 


3 






.08 


H-2981 


BALL, y 4 " STEEL 


395 


2 






.10 


H-2982 


BEARING, BALL 


396,399 


1 


2 




5.70 


H-2983 


BALL BEARING & SNAP RING 


396,399 


1 


2 


12 


7.77 


H-2984 


BALL BEARING & SNAP RING 


396,398 


1 


3 


6 


8.78 


H-2985 


BEARING, ROLLER 


400,401 


2 




10 


1.27 


H-2986 


BEARING, ROLLER 


396,398 


1 


1 


4 


8.73 


H-2987 


BEARING, BALL 


393,394 


1 


1 


4 


6.38 


H-3014 


NUT, BRASS UNION 


419 


1 






.20 


H-301 5 


REDUCER, BRASS 


.419 


1 






.30 


H-3026 


SPRING 


406 


2 




2 


.21 


H-3029 


BATTERY— NOT SOLD. ORDER FROM 














EXIDE DEALER 


391 


4 








H-3031 


WASHER, COPPER 


395 


4 






.04 


H-3039 


WASHER, 1" COPPER 


406,407 


6 






.08 


H-3043 


GROMMET, RUBBER 


414 


10 






.05 


H-3047 


LEVER, ACTUATOR 


406 


2 


3 


8 


1.84 


H-3060 


CUP, BEARING 


.407 


2 


1 


12 


.79 


H-3150 


CUTTER, CABLE 


434 


1 


8 




10.70 


H-3166 


CLAMP, Va" JIFFY 


460 


26 






.08 


H-3167 


CLIP, W 


370,420 


7 






.10 
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H-3175 


DRIVEN DISC & FACING ASSEMBLY 


393,394 


1 


11 


10 


25 29 


H 31 76 


FACING, CLUTCH 


393 


2 


2 




4.51 


H-3 1 79 


PRESSURE & STUD ASSEMBLY 


393,394 


1 


26 




25 65 


H-3180 


FLYWHEEL RING & STUD ASSEMBLY 


393,394 


1 


20 




21.45 


H-3182 


SLEEVE ASSEMBLY 


393,394 


1 


2 




8.55 


H 3184 


RETRACTOR SPRING 


393,394 


4 






.10 


H-3185 


LEVER, PRESSURE 


393,394 


20 




2 


.25 


H-3186 


STRAP, ADJUSTING 


393,394 


6 






.08 


H-3187 


RING, SNAP 


.393,394 


1 






.15 


H-31 88 


RING, FULCRUM 


393,394 


2 




6 


.61 


H-3189 


SHIM, ADJUSTING 


393,394 


36 






.02 


H-3194 


BALL, LEVER 


393,394 


20 






.02 


H-3195 


STUD 


393,394 


4 






.25 


H-3196 


STUD 


393,394 


6 






.16 


H-3197 


SPRING STOP PIN 


393 


1 






.15 


H-3208 


CLIP, SMALL U 


391,419,420 


11 




2 


.11 


H-3252 


BOOT 


406 


2 




2 


1.60 


H-3278 


HOUSING, CABLE CUTTER 


434 


1 


5 




6.90 


H-3279 


SHAFT, CABLE CUTTER 


434 


1 


2 


12 


4.90 


H-3280 


BLADE, CABLE CUTTER TOP 


434 


1 




2 


1.75 


H-3281 


DIE, CABLE CUTTER BOTTOM 


434 


2 




2 


Pr. 1.50 


H-3349 


ROLLER ARM ASSEMBLY 


424,426 


2 


5 




2.08 


H-3464 


CONE, TAPERED 


396,398 


2 


2 


4 


3.27 


H-3465 


CUP, TAPERED 


396,398 


2 


1 




2.12 


H-3500 


ARM, BRAKE SPRING ARM PIVOT 


424 


2 


1 


4 


.78 


H-351 1 


MAIN CASE STRUCTURE FOR PCU 


424 


1 


193 




99.83 


H-3543 


NUT, BRASS UNION 


419 


1 






.10 


H-3590 


SHIM 


403 


4 






.08 


H-3594 


CAM, RIGHT BRAKE 


.432 


1 


5 


4 


3.15 


H-3596 


CAM, LEFT BRAKE 


.432 


1 


5 


4 


3 15 


H-3730 


CLIP, SPRING 


432 


2 




2 


.16 


H-4241 


CLAMP, 7/ 8 " CABLE 


416,417 


2 


1 




.43 


H-4270 


GAUGE, OIL PRESSURE 


420 


1 




5 


4.76 


H-4433 


WRENCH, ALLEN 


423 


1 




12 


53 


H-4434 


AMMETER 


420 


1 




4 


2.76 


H-4629 


CAPSCREW, % x NC 


414 


4 






.05 


H-4634 


COVER, BATTERY 


414 


2 


1 


8 


.79 


H-4638 


PEDAL, CLUTCH 


393 


1 


2 




1.05 


H-4669 


CLIP, CABLE 


391 


1 




2 


.15 


H-5118 


HOUSING, SLIDING SHEAVE 


440 


1 


76 




26.40 


H-51 1 9 


SPACER 


440 


2 


9 


8 


3.00 


H-5288 


PLATE, BUMPER 


441 


1 


9 




3.45 


H-5304 


LOCKWASHER, %" SHAKEPROOF 


393,394,421 


10 






.01 


H-5322 


CLIP 


460 


6 




1 


.10 


H-5334 


HEAT GAUGE 


420 


1 


1 




6.80 


H-5335 


CLIP 


420 


4 






.12 


H-5336 


LIGHT, DASH 


420 


2 




2 


.75 


H-5337 


PANEL, INSTRUMENT 


420 


1 


2 




1.43 


H-5409 


CONE, TAPERED 


453,454 


2 


9 


2 


17.19 


H-5455 


HEADLIGHT BODy ASSEMBLY 


421 


2 


5 




5.63 


H-5456 


DOOR, HEADLIGHT 


421 


2 


1 




2.03 


H-5457 


CLIP, LENS 


421 


2 






.05 


H-5458 


SCREW 


421 


2 






.05 


H-5459 


LOCKWASHER 


.421 


2 






.05 


H-5460 


SPRING 


421 


8 






.05 


H-5461 


LENS ASSEMBLY 


421 


2 




8 


.90 


H-5465 


TERMINAL, PLATE 


421 


2 






.20 


H-5466 


SCREW, TERMINAL 


421 


2 






.05 


H-5468 


SCREW, TERMINAL 


.421 


2 




4 


.05 


H-5469 


NUT 


421 


2 






.05 


H-5470 


LOCKWASHER 


421 


2 






.05 


H-5471 


CUP, WASHER 


421 


2 






.05 


H-5472 


WASHER, INSULATING 


421 


2 






.05 


H-5473 


BULB SOCKET & WIRE ASSEMBLY 


421 


2 






.50 
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H-5476 


REFLECTOR ASSEMBLY 


421 


2 




8 


1.00 


H-5477 


GASKET 


421 


2 






.10 


H-5478 


GASKET 


421 


2 






.05 


H-5603 


NUT, i/ 8 " 


457,460 


9 






.10 


H-5604 


HOSE, BRAKE 24" 


460 


2 




6 


3.00 


H-5605 


FITTING, BRASS TIE 


460 


1 




2 


.35 


H-5668 


BUMPER 


412,413 


1 


62 




12.80 


H-5689 


SHIM, BOLT PLATE 


459 


1 




4 


.20 


H-5692 


BRACKET, INSIDE 


.459 


1 


20 




9.50 


H-5694 


BRACKET, OUTSIDE 


459 




15 




7.40 


H-5699 


PEDAL, BRAKE 


459 


1 


2 




1.05 


H-5765 


NUT, y 8 " NF castellated 


393,394,396, 

397 


6 






.06 


H-5826 


CAPSCREW, 7/1 6 «%" NF 


459 


2 






.03 


H-5827 


CAPSCREW, 7/16x1" NF 


459 


4 






.03 


H-5830 


PLIERS, NEEDLE NOSE 


423 


1 




4 


2.26 


H-5831 


PLIERS, CRESCENT 


423 


1 


1 




90 


H-5832 


HAMMER, BALL PEIN 


423 


1 


2 


5 


1 95 


H-5833 


DRIVER, 3" SCREW 


423 


1 




2 


35 


H-5834 


DRIVER, 6" SCREW 


423 


1 




6 


.52 


H-5836 


CAN, OIL 


423 


1 




6 


.46 


H-5837 


SOCKET WRENCH SET ASSEMBLY 


423 


1 


4 


8 


14 60 


H-5838 


WRENCH, </ 2 x 9-1/16" BOX 


423 


1 


1 




1.03 


H-5839 


WRENCH, END 7/16 xYs" 


423 


1 




4 


1.00 


H-5840 


WRENCH, END '/ 2 x9/16" . 


423 


1 




4 


1.00 


H-5841 


WRENCH, 3/ 4 x Vt" 


423 


1 




12 


1 03 


H-5842 


WRENCH, 5/16x1" 


423 


1 


1 




1 23 


H-5843 


WRENCH, % x i/ 2 " 


423 


1 




2 


.50 


H-5844 


WRENCH, 11 /1 6 x y a " 


423 


1 




10 


1.03 


H-5845 


WRENCH, 15/16x1-1/16" 


423 


1 


1 


6 


1.45 


H-5846 


WRENCH, 1 '/4XI 3/s" 


423 


1 


2 


12 


2 90 


H-5847 


WRENCH, 1 -5/16 x 1 i/j" 


423 


1 


3 




3.10 


H-5848 


WRENCH, SOCKET RATCHET 


423 


1 


1 


4 


4.55 


H-5849 


WRENCH, EXTENSION FOR SOCKET 


423 


1 




8 


1 22 


H-5891 


WASHER, COPPER 


460,465 


4 






.03 


H-5892 


ADAPTER, BRASS 


457 


1 




2 


.26 


H-5894 


HOSE, BRAKE 13" 


460 


2 




4 


.90 


H-5961 


CLEVIS 


457 


1 




6 


.72 


H-5965 


BLADE, % x 16 x 56" 


437 


1 


186 




36.15 


H-5967 


BLADE ASSEMBLY 


437 


1 


288 




56.75 


H-6000 


SOCKET, 7/16" 


423 


1 




2 


.72 


H-6001 


SOCKET, i/ 2 " 


423 


1 




2 


.72 


H-6002 


SOCKET, 9/16" 


423 


1 




2 


.72 


H-6003 


SOCKET, 19/32" 


423 


1 




2 


.72 


H-6004 


SOCKET, y 8 " . 


423 


1 




2 


.72 


H-6005 


SOCKET, 21/32" 


423 


1 




2 


.72 


H-6006 


SOCKET, 11/16" 


423 


1 




4 


.84 


H-6007 


SOCKET, 3/ 4 " 


423 


1 




4 


.90 


H-6008 


SOCKET, 13/16" 


423 


1 




4 


.90 


H-6009 


SOCKET, %" 


423 


1 




4 


.90 


H-6010 


BOX, SOCKET WRENCH 


423 


1 


1 




.96 


H-6023 


BULB, DASH LIGHT 


420 


6 






.15 


H-6024 


BULB, HEADLIGHT 


421 


2 






.40 


H-6025 


PIN, CABLE CUTTER 


434 


1 






.10 


H-6029 


ADAPTER, TACHOMETER 


420 


1 


1 


4 


6.03 


H-6052 


PIN, 5/ s " STD. CLEVIS 


457 


1 






.20 


H-6061 


ELBOW, RADIATOR TOP 


411 


1 


6 


12 


2.55 


H-6063 


CAP, FUEL TANK 


412,413 


2 


2 




1 80 


H-6065 


LINK, CONNECTING 


462,464 


4 




4 


115 


H-6077 


GASKET, COPPER 


412,413 


2 






.12 


H-6079 


BRACKET, LEFT 


443 


1 


44 




17 10 


H-6081 


BRACKET, RIGHT 


443 


1 


44 




17 10 


H-6127 


HORN TO RELAY WIRE 


391 


1 




2 


.28 
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H-6333 


PIN, TRIPLE SHEAVE 


438 


1 


2 


4 


4.05 


H-6335 


PIN, PUSHBEAM ROLLER 


438 


1 


2 


4 


3.03 


H-6420 


PIN, DOUBLE SHEAVE 


438,446 


3 


1 


8 


3.05 


H-6423 


HEAD STRUCTURE, SHEAVE HOUSING 


.446 


1 


133 




42 35 


H-6424 


HOUSING, A-FRAME SHEAVE 


438 


1 


133 




42.35 


H-6427 


PIN, GANG SHEAVE 


.441 


1 


4 


12 


6.13 


H-6430 


L P PUSHBEAM STRUCTURE 


445 


1 


270 




86.75 


H-6791 


STAYBOLT 


407 


4 


1 


4 


1.25 


H-6849 


CAPSCREW, ytxW NC 


412,413 


1 


1 




.39 


H-6864 


SHIM, MASTER CYLINDER BRACKET 


459 


1 




8 


.42 


H-6879 


CAPSCREW, 5 / 8 *5y 4 " NC 


.412,413 


1 




10 


.33 


H-6906 


CAPSCREW, 7/16x5'/ 2 " NF 


.444 


2 




6 


.11 


H-691 3 


GRILL, RADIATOR 


411 


1 


18 




16.45 


H-6915 


TANK, RADIATOR TOP 


411 


1 


60 




29.50 


H-6917 


RADIATOR, L. SIDE 


.411 


1 


33 




20.85 


H-6918 


RADIATOR, R. SIDE 


411 


1 


33 




20.85 


H-691 9 


BAR, RADIATOR CENTER 


411 


1 


6 


8 


8.15 


H-6921 


RADIATOR CAP ASSEMBLY 


411 


1 


2 




3.05 


H-6923 


GASKET, RADIATOR NECK 


.411 


1 






.80 


H-6924 


GASKET, RADIATOR HEADER 


411 


2 






1.00 


H-6935 


NUT, i/ 2 " NC BRASS HEX 


422 


5 






.12 


H-7050 


FUEL LINE, FILTER TO TANK 


419 


1 


3 




2.50 


H-7052 


GASKET 


411 


1 






.20 


H-7071 


RIVET, VELVETOUCH LINING 


424 


84 






C .80 


H-7150 


THROTTLE, L. FOOT 


.420 


1 


4 




4.30 


H-7155 


THROTTLE, R. FOOT 


420 


1 


4 




4.30 


H-7160 


SEAT, BUCKET 


415 


1 


50 




41.25 


H-7179 


JUMPER, BATTERY 


391 


1 


1 


4 


1.85 


H-71 81 


JUMPER, BATTERY 


391 


1 


1 


10 


1.85 


H-7255 


GASKET 


411 


2 






.20 


H-7257 


CAP 


411 


1 




4 


.37 


H-7277 


WASHER, SPECIAL 


412,413 


2 






.02 


H-7410 


WHEEL STRUCTURE 


410 


2 


270 




102.75 


H-7927 


BRACKET, EMERGENCY, SHUTOFF CLAMP 


370 


1 




2 


.28 


H-7932 


ROD, FOOT THROTTLE CROSS 


.420 


1 


2 ( 




285 


H-7961 


WIRE, HORN RELAY TO AMMETER 


391 


1 




4 


.24 


H-7970 


ROD, CUMMINS THROTTLE 


370 


1 




4 


.60 


H-7971 


SCREW, y 8 *%" NC MACHINE 


.411 


3 






.08 


H-7989 


CLAMP, SPRING 


370 


1 






.20 


H-7990 


SCREW, 5/16 «y 4 " PHILLIP 


.411 


6 






.05 


H-7991 


CLIP 


.370 


1 






.08 


H-7992 


WASHER, 9/16" COPPER 


.460,465 


3 






.04 


H-7993 


BOLT, FITTING 


460,465 


3 




2 


.28 


H-7994 


FITTING, BENDIX BRAKE 


.460,465 


3 




4 


.36 


H-7997 


SCREW, i/ 2 x'/4" ROUND HEAD 


411 


1 






.01 


H-7998 


WASHER, CUP 


.411 


3 






.04 


H-7999 


WASHER, RADIATOR CORE 


411 


4 


1 




.80 


H-8000 


BACKING PLATE ASSEMBLY, R 


.461,462 


1 






16.00 


H-8001 


BACKING PLATE ASSEMBLY, L 


463,464 


1 






16.00 


H-8004 


SHOE & LINING, LEFT PRIMARY 


.461,462 


1 


12 




16.65 


H-8005 


SHOE, BRAKE— LESS LINING 


.461,463 


2 


10 




12.00 


H-8006 


LINING, PRIMARY 


461,463 


2 


2 




5.50 


H-8007 


RIVETS, BRASS 


.461,463 


18 






.03 


H-8008 


SHOE & LINING, R. SECONDARY 


.461,462 


1 


12 




16.65 


H-8009 


SHOE, BRAKE— LESS LINING 


.461,463 


2 


10 




12.00 


H-8010 


LINING, SECONDARY 


.461,463 


2 


2 




550 


H-801 1 


SHOE & LINING, R. PRIMARY 


463,464 


1 


12 




16.65 


H-801 3 


SHOE & LINING, L. SECONDARY 


.463,464 


1 


12 




16.65 


H-801 7 


BRACKET, CENTRALIZER 


.461,462,463, 


2 






.40 






464 










H-8018 


BOLT, CENTRALIZER BRACKET 


461,462,463, 


4 






.20 






464 










H-8019 


NUT, ADJUSTING 


.461,462,463, 


2 




8 


1.50 






464 










H-8020 


RETAINER, INNER 


.461,462,463, 


4 




1 


.20 
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H-8021 


SPRING, CENTRALIZER 


461,462,463, 

464 


4 




4 


.20 


H-8022 


RETAINER, OUTER 


461,462,463 

464 


4 




2 


.25 


H-8023 


NUT, ADJUSTING 


. 461 ,462,463 
464 


2 




3 


.50 


H-8024 


LOCK, RETAINER 


.461,462,463, 

464 


2 






.05 


H-8025 


SCREW, LEFT ADJUSTING 


461, 463, 

464 


2 




6 


1.40 


H-8026 


SCREW, RIGHT ADJUSTING 


461,462,463, 

464 


2 




6 


1.40 


H-8027 


PIN, ANCHOR 


461,462,463, 

464 


4 


1 


9 


4.95 


H-8028 


NUT, LOCK 


461,462,463, 

464 


4 




5 


.55 


H-8029 


LOCKWASHER 


.461,462,463, 

464 


4 




1 


.25 


H-8031 


PLATE, REINFORCEMENT 


461,462,463, 

464 


2 


1 


14 


2.50 


H-8032 


SPACER 


461,462,463, 

464 


8 




2 


.45 


H-8033 


PIN, HOLD DOWN 


461,462,463, 

464 


8 




1 


.20 


H-8034 


CUP, HOLD DOWN 


461,462,463, 

464 


16 






.05 


H-8036 


SPRING, HOLD DOWN 


461,462,463, 

464 


8 




1 


.10 


H-8037 


SPRING, PRIMARY BRAKE SHOE 


.461,462,463, 

464 


2 




3 


.45 


H-8038 


SPRING, SECONDARY BRAKE SHOE 


461,462,463, 

464 


2 




3 


.45 


H-8039 


SPRING 


461,462,463, 

464 


2 




2 


.20 


H-8040 


PIN, PIVOT 


.461,462,463, 

464 


4 




4 


.15 


H-8042 


PLATE, CENTRALIZER 


461,462,463, 

464 


2 




1 


.10 


H-8045 


PLATE, COVER 


461,462,463, 

464 


6 




2 


.10 


H-8048 


SPRING 


. 461,462,463, 

464 


2 




3 


.25 


H-8069 


ELBOW, 1/4 * i/ 8 " BRASS 


419 


1 




1 


.20 


H-8089 


RING, CLAMP 


457,458 


1 




1 


.05 


H-8090 


BOOT 


.457,458 


1 




2 


.40 


H-8091 


RING, CLAMP 


457,458 


1 




1 


.05 


H-8092 


SCREW, y 8 *1" NC MACHINE 


411 


4 






.02 


H-8096 


RING, LOCK 


.457,458 


1 




1 


.05 


H-8097 


WASHER 


457,458 


1 




1 


.05 


H-8098 


ROD, PUSH 


457,458 


1 




6 


.40 


H-8099 


PISTON 


457,458 


1 




4 


1.25 


H-8105 


HOSE, BLEEDER 


423 


1 




2 


.30 


H-8126 


AIR VENT FOR FUEL TANK 


419 


1 


4 




1.30 


H-81 28 


HOSE, UPPER RADIATOR 


411 


1 




8 


.30 


H-8200 


PIPE, RADIATOR OUTLET 


411 


1 


3 




1.48 


H-8208 


WIRE, AMMETER TO LIGHT SWITCH 


.391 


1 




4 


.30 


H-8241 


TUBING, AIR VENT— FOR FUEL TANK 


419 


1 




4 


1.30 


H-8247 


FILTER TO TANK LINE 


419 


1 


3 




2.50 


H-8340 


BEARING, BALL 


. 404,405 


2 


3 


12 


28.60 


H-8443 


BOOT 


465,466 


4 




4 


.25 


H-8444 


STRAP, BOOT 


465,466 


4 






.05 


H-8445 


PISTON 


465,466 


4 




2 


.50 


H-8446 


CUP, PISTON 


. 465,466 


4 




2 


.25 


H-8447 


SPRING, RETURN 


465,466 


4 




1 


.15 


H-8448 


CASTING 


465,466 


2 


1 




5.50 
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H-8449 


VALVE, BLEEDER 


465,466 


2 




1 


.10 


H-8500 


SCREW, -10-32 * X U" MACHINE 


465,466 


2 






.01 


H-8524 


CAPSCREW, % * y 8 " NC 


395,396,400, 


17 






.04 






401,424 










H-8525 


SPRING, PRESSURE 


393,394 


1 


2 


10 


458 


H-8549 


ELBOW, FLEXIBLE 


419 


1 




4 


.80 


H-8600 


CAP, BENDIX MASTER CyL. CAP 


457,458 


1 




2 


.28 


H-8601 


GASKET, BENDIX MASTER CYL. 


457,458 


1 






.06 


H-8602 


CASE, BENDIX MASTER CyL. 


457,458 


1 


5 




10.00 


H-8603 


VALVE, BENDIX MASTER CyL. CHECK 


457,458 


1 






.60 


H-8604 


CUP, BENDIX MASTER CYL. PRIMARY 


457,458 


1 






.28 


H-8605 


SPRING, BENDIX MASTER CyL. 


457,458 


1 






.28 


H-8613 


TUBING ASSEMBLY 


460 


1 


6 




4.35 


H-8615 


TUBING ASSEMBLy 


460 


1 


6 




3.90 


H-8617 


TUBING ASSEMBLY 


.460 


1 


3 




4.50 


H-8662 


BOARD, DASH 


420 


1 


23 




16.60 


H-8857 


CABLE, TACHOMETER 


420 


1 




12 


3.00 


H-8866 


BALL, HITCH 


443 


1 


26 


8 


26.75 


H-8867 


RETAINER FOR HITCH BALL 


443 


1 


1 


4 


.85 


H-8943 


BALL, DRAWBAR HITCH 


418 


2 


13 


8 


12 55 


H-8944 


DRAWBAR 


418 


1 


65 




21.65 


H-8945 


KEEPER, DRAWBAR 


418 


2 


3 




2.68 


H-8947 


BLOCK, DRAWBAR HITCH 


418 


2 


30 




19.55 


H-8948 


KEEPER, DRAWBAR END PLUG 


418 


2 


2 




3.65 


H-8949 


PLUG, DRAWBAR END 


418 


2 


4 




6.90 


H-9053 


CAPSCREW, DRAWBAR HITCH CLAMP 


443 


8 


1 




1.43 


H-9054 


CLAMP, DRAWBAR HITCH 


443 


2 


2 




1 85 


H-9055 


HITCH, DRAWBAR 


443 


1 


52 




17.30 


H-9073 


PLATE, BEARING ADJUSTING 


407,408 


2 


2 


4 


1.81 


H-9250 


SCREW, PINION LOCKING 


402,403 


1 


. 2 


8 


1.80 


H-9359 


LEVER, CLUTCH 


393 


1 


7 




5.20 


H-9362 


FITTING, BUTTONHEAD GREASE 


418 


2 




4 


.33 


H-9376 


BLOCK, ADJUSTING 


406 


2 


2 


8 


1.83 


H-9450 


BRAKE SHOE & LINING REPLACEMENT 














PKG. 


461,463 


2 


50 




67.80 


H-9541 


TOURNAROPE, 126 «/ 2 " 


435 


1 


57 




22.68 


H-9543 


TOURNAROPE, 13'/ 2 '— %" 


435 


1 


19 




560 


H-9544 


TOURNAROPE, 51'— 


435 


1 


72 




21.17 


H-9545 


TOURNAROPE, 17'— y 8 " 


435 


1 


12 




4.06 


H-9554 


BRACKET, REGULATOR 


420 


1 


1 




.83 


H-9596 


BRACE, RIGHT RADIATOR 


421 


1 


4 


8 


1.75 


H-9597 


BRACE, LEFT RADIATOR 


.421 


1 


4 


8 


1.75 


H-9639 


SHIM, PINION 


407 


1 






.06 


H-9660 


FUSE, 20 AMP. 


391 


1 






.04 


H-9662 


FUSE, 50 AMP. 


391 


1 






.04 


H-9663 


PLATE, ADJUSTING 


393,394 


1 


8 




8.19 


H-9667 


TERMINAL ASSEMBLY 


421 


2 




2 


.60 


H-971 9 


PLATE, AXLE BEARING ADJUSTING 


407,409 


2 


2 




1.65 


H-9720 


SHIM, AXLE 


407 








.08 


H-9722 


SHIM, AXLE 


407 








.08 


H-9723 


SHIM, AXLE 


407 








.08 


H-9837 


CAP, BEARING 


. 402,403 


2 


4 


4 


1.70 


H-9920 


SHROUD, RADIATOR FAN 


411 


1 


5 




3.15 


H-9939 


HOSE, 2"x2»/ 2 " RADIATOR 


411 


1 




5 


24 


H-9977 


SPIDER, ADJUSTING 


404,405 


2 


13 




11.84 


L-3 


SEAL, OIL 


404 


1 




2 


.85 


L-21 


SEAL, OIL 


396,399,427, 


3 




4 


1.36 






428 










L-72 


SEAL, OIL 


396,398 


1 




10 


2.12 


L-85 


SEAL, OIL 


453,454 


2 




5 


1.36 


L-1 32 


SEAL, OIL 


407,409 


2 


2 


8 


12.10 


LI 35 


SEAL, DUST 


449,451,452 


10 




1 


.30 


L-323 


SEAL, DUST 


444,449 


10 




2 


.50 


L-1 624 


SEAL, OIL 


424,425 


4 




4 


.66 
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L-3725 


SEAL, OIL 


424,425 


2 




3 


.60 


L-5754 


SEAL, OIL 


453,454 


2 




10 


2.11 


L-37050 


SEAL, OIL 


424 


2 


2 




7.35 


R-25 


SHIM, DRAWBAR CLAMP 


443 








.05 


R-28 


CAPSCREW, i/ 2 x1%" NF 


.418 


8 






.09 


R-76 


WRENCH, SOCKET 


423 


1 




8 


1.00 


R-77 


SETSCREW, '/ 2 x3'/ 2 " NC 


404,405 


4 




2 


.28 


R-86 


BUSHING, x REDUCING 


419 


1 




2 


.09 


R-1 62 


PLUG, MAGNETIC PIPE 


416,417 


2 




8 


1.00 


R-1 94 


KEY, 5/32 x 1 '/ 2 " COTTER 


.392 


2 






.01 


R-209 


WIRE, FRONT LIGHT 


.391 


1 




8 


.85 


R-21 1 


WIRE, CRANKING MOTOR TO GROUND 


391 


1 




8 


1.20 


R-212 


WIRE, SOLENOID ON STARTER TO 














SERIES PARALLEL 


.391 


1 




1 


.20 


R-21 3 


WIRE, CRANKING MOTOR SOLENOID 














TO SERIES PARALLEL SWITCH 


391 


1 




1 


.20 


R-214 


WIRE, SOLENOID TO SERIES PARALLEL 


.391 


1 




1 


.20 


R-215 


WIRE, STARTING MOTOR TO SOLENOID 


391 


1 




7 


1.20 


R-216 


WIRE, R. BATTERY TO SERIES PARALLEL 


391 


1 


4 




4.70 


R-217 


WIRE, R. BATTERY TO STARTING MOTOR. 391 


1 


2 


12 


3.65 


R-21 8 


WIRE, L. BATTERY TO SERIES PARALLEL 














SWITCH 


391 


1 


2 




3.30 


R-219 


WIRE, SCRAPER LIGHT 


391 


1 




6 


.90 


R-221 


WIRE, SOLENOID TO STARTER 


.391 


1 




1 


.24 


R-453 


BAR, 30" PRY 


423 


1 


10 




1.25 


R-496 


KEY, 5/16x4" COTTER 


.440 


3 






.04 


R-779 


CAPSCREW, i/jx2%" NF (DRILLED) 


414 


2 






.10 


R-787 


CAPSCREW, y 8 *2'/ 2 " NF SOCKETHEAD 


404,405 


4 




4 


.31 


R-854 


BOSS, RETAINER 


407,409 


2 


8 


12 


9.85 


R-855 


RETAINER 


407,409 


2 


10 


12 


10.10 


R-874 


PLATE, CLUTCH DRIVE 


.404,405 


2 


32 




27.20 


R-948 


CONE, FEMALE 


.404,405 


2 


60 




60.00 


R-968 


GUARD, “C” OIL TANK 


412,413 


1 


79 




17.95 


R-982 


NUT, i/ 8 " NF SPECIAL HEX 


392 


2 




8 


1.32 


R-983 


SHAFT, CLUTCH & BRAKE LEVER 


.392 


2 


2 




4.45 


R-986 


LEVER, L. BRAKE 


392 


1 


7 




4.12 


R-987 


LEVER, R. CLUTCH 


.392 


1 


7 




4.75 


R-988 


LEVER, L. CLUTCH 


.392 


1 


7 




4.75 


R-990 


ARM, BRAKE LEVER 


.459 


1 


7 




4.20 


R-1004 


NECK STRUCTURE 


.452 


1 


82 




42.00 


R-1018 


BUTTON, HORN 


420 


1 




6 


.61 


R-1019 


WIRE, HORN BUTTON TO RELAY 


.391 


1 






.24 


R-1020 


WIRE, HORN SWITCH GROUND 


.391 


1 






.16 


R-1021 


WRENCH, WHEEL BOLT 


423 


1 


49 




17.25 


R-1 203 


BAR, PUSHER 


.450 


1 


150 




37.50 


R-1306 


PIN, TAILGATE ROLLER 


449 


2 


12 




6.78 


R-1605 


WIRE, STARTER BUTTON GROUND 


391 


1 




1 


.12 


R-1 606 


HARNESS, MAIN WIRING 


391 


1 


2 




8.05 


R-1 609 


PLATE, LOCKING 


407,408 


2 






.28 


R-1 664 


SWITCH, M C” STARTING 


420 


1 




8 


1.25 


R-1 682 


WEDGE CABLE 


416,417 


2 


4 


4 


1.70 


R-1 702 


WHEEL STRUCTURE, 18.00x24 


452,454 


2 


360 




78 00 


R-1 724 


WRENCH, TOURNAPULL 


423 


1 


2 


8 


3.85 


R-1 733 


BOOT, NEOPRENE 


418 


4 




2 


1.60 


R-1 765 


LEG, LP AXLE SUPPORT 


442 


2 


31 




9.80 


R-1903 


AXLE, 18x24 SGL. REAR 


453,454 


2 


96 




42.15 


R-1 963 


CAPSCREW, i/ 2 xiy 8 " nf TAPER HEAD 


414 


13 




2 


.72 


R-1964 


PLATE, DECK 


.414 


1 


452 




151.25 


R-1 993 


WIRE, BATTERY TO ENGINE GROUND 


391 


1 


2 


8 


3.30 


R-2025 


PIN, BRAKE LINK 


406 


10 




1 


.28 


R-2027 


NUT, '/ 2 " NC JAM 


. 404,405 


4 






.20 


R-2085 


SHIM, 'C MOTOR SUPPORT 


412,413 






12 


.61 


R-2086 


SHIM, "C” MOTOR SUPPORT 


412,413 






6 


.49 



883 
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Digitized by 
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MffiBSraUJF CALIFORNIA 



>10 



MODEL SUPER C TOURNAPULL 



R-2107 


LUG # "C" BRAKE SPRING 


406 


2 




2 


.20 


R-2180 


CASE & TANK STRUCTURE 


412 


1 


2300 




955.00 


R-2182 


ADAPTER, BRAKE 


455,456 


2 


35 




14 38 


R-2197 


BULLGEAR, C TOURNAPULL 


407,409 


2 


170 




129 50 


R-2260 


RIVET, #7x9/16" STEEL 


424 


48 






C"\80 


R-2352 


INSTRUMENT PANEL ASSEMBLY 


420 


1 


6 




33 55 


R-2379 


SOCKET, %" CABLE 


416,417 


2 


2 


2 


1.45 


R-3106 


SHIM, 18 GA. BALL SOCKET 


443 








.40 


R-31 14 


LEVER, R. BRAKE 


393 


1 


7 




4.12 


R-3121 


PLATE, Cl CENTER FLOOR 


414 


1 


33 




12.80 


R-31 22 


PLATE, Cl L. FLOOR 


414 


1 


14 




4.85 


R-31 23 


PLATE, Cl R. FLOOR 


414 


1 


14 




4.85 


R-31 38 


SPRING, C. THROTTLE 


370 


1 




4 


.41 


R-3148 


YOKE STRUCTURE 


443 


1 


2400 




460.00 


R-31 87 


PINION & RING GEAR SET 


403,404 


1 


76 




128.75 


R-3193 


PLUG, V/ A " SQ. HD. MAGNETIC PIPE 


424 


1 




8 


1.00 


R-3304 


PLUG, AXLE BRG. ADJUSTING 


416 


2 


2 


8 


2.86 


R-3305 


GASKET, AXLE BRG ADJ. PLUG 


416 


2 






.24 


R-3306 


WRENCH, SPANNER 


423 


1 




6 


1.80 


R-3365 


SHIM, FABRIC RADIATOR BOTTOM 


411 






5 


.60 


R-3366 


SHIM, METAL RADIATOR BOTTOM 


411 




1 




.50 


R-3410 


AXLE NUT ASSEMBLY 


453 


2 


9 




4.49 


R-3484 


TANK, RADIATOR BOTTOM 


411 


1 


112 




42 35 


R-3486 


RADIATOR, 6 ROW CORE 


.411 


1 


94 




74.40 


R-3487 


RADIATOR OVERFLOW TUBE ASSEMBLY 


411 


1 


6 




.97 


R-3489 


MAIN BODY STRUCTURE 


437 


1 


6700 




2152.00 


R-3501 


NUT, PINION 


.407,408 


2 


1 




4.55 


R-3897 


WRENCH, PINION NUT 


423 


1 


6 


10 


8.95 


R-4210 


BOX, CABLE 


437 


1 


20 




6.80 


R-4212 


BOLT, WING 


437 


1 


6 


7 


1.51 


R-4372 


GUN, GREASE W/6" COUPLING 


423 


1 


3 


2 


5.48 


R-4375 


TACHOMETER 


420 


1 


1 




14.80 


R-4387 


SHIM, DRAWBAR 


443 








.05 


R-4398 


TOURNAROPE, 12' 6"— 78" 


416,417 


1 


18 




7.47 


R-4463 


CARRIER, CLUTCH 


407,408 


2 


70 




41 .40 


R-4604 


HOOD (CUMMINS VERTICAL EXHAUST) 


419 


1 


60 




25.50 


R-4617 


BRACKET, MOTOR HANGER 


412,413 


1 


10 




8.70 


R-4691 


BLOCK, SINGLE FUSE 


391 


1 






3.00 


R-4692 


WIRE, AMMETER TO FUSE BLOCK 


391 


1 




1 


.20 


R-4876 


PIPE, "C" VERTICAL EXHAUST 


422 


1 


6 




3.20 


R-5062 


SPOOL & CABLE 


435 


1 








R-5084 


HOIST CABLE 


435 


1 


48 




1890 


R-5085 


TOURNAROPE, 14>/ 2 ' — 7 / 3 " 


435 




20 




6.02 


R-5091 


GASKET, EXHAUST PIPE 


422 


1 




8 


.75 


R-5115 


NUT, FLEX — 3 /e #/ 


419 


1 






.40 


R-5376 


GASKET, TRANS. ADAPTER 


396,398 


1 






.20 


R-5481 


CONE, SLOTTED 


402,403 


4 


4 


8 


8.70 


R-5682 


CONE, SLOTTED TAPERED 


407,408 


2 


4 


8 


8.70 


R-5828 


SHIM 


407 








.06 


R -61 60 


CLAMP, EXHAUST PIPE 


422 


1 


4 


5 


2.90 


R-6207 


SHIM 


396 


12 






.08 


R - 621 7 


LP TAILGATE STRUCTURE 


448 


1 


1600 




515.00 


R-6501 


BLOCK, ANCHOR 


455 


2 


8 




2.60 


R-6609 


AXLE 


407,409 


2 


155 




84.90 


R-661 0 


PINION, Cl L. 


407,408 


2 


15 




29.40 


R 661 1 


PINION, Cl R. 


407,408 


2 


15 




29.40 


R-661 2 


CARRIER, Cl RING GEAR 


402,403 


1 


104 




48.50 


R-661 3 


KEY, Cl AXLE 


407,409 


2 






.18 


R-661 4 


KEY, Cl CARRIER 


403,402 


2 






.32 


R-661 5 


KEY, Cl PINION 


407,408 


2 






.18 
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Digitized by Gol 
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F CALIFORNIA 



UNIVERSITY 

WHEN ORDERING PA 



RTS 




HBID600 CUMMINS ENGINE FOR SUPER C 511 



R-701 3 


WASHER, NEOPRENE 


.419 


1 






.12 


R-7065 


GASKET 


417 


2 






.16 


R-7066 


INSULATOR 


370 


2 






.04 


R-7109 


PLATE, COVER 


417 


2 


2 


8 


.95 


R-7119 


CASE, MAIN 


413 




2350 




958.00 


R-7132 


COVER 


437 


1 


11 




1.69 


R-7133 


CONTAINER ASSEMBLY 


437 


1 


37 




10.00 


R-8132 


LINE, PRESSURE 


419 


1 


1 




1.05 


R-8339 


NUT ASSEMBLY 


402 


2 


2 


12 


2.82 


R-8862 


LOOM, FIBRE 


419 


2 






.12 




512 MODEL SUPER C TOURNAPULL 



PART 








WEIGHT 


PRICE 


NUMBER 


DESCRIPTION 




QTY. 


Lb. Ox. 


EACH 


S-1116 


STEERING CLUTCH ASSEMBLY 




1 


225 


$259.00 




(Includes following parts shown on Pages 


404 & 405): 






F-8236 


CLUTCH THROWOUT COLLAR STRUCTURE 


1 






H-8340 


BEARING, BALL 




. 1 






F-8235 


BUSHING, THROWOUT COLLAR 




2 






R-787 


CAPSCREW, % x 2'/ 2 " NF 




. . . . 2 






D-2779 


WASHER, V 8 " SHAKEPROOF 




. . 2 






F-8160 


SPIDER, SLIDING 




1 






F-8161 


FINGERS, CLUTCH 




. 4 






F-8162 


LINKS, CLUTCH FINGER 




. 8 






F-8234 


PIN, CLUTCH FINGER LINK 




. 12 






F-8248 


NUT, LINK PIN 




12 






H-745 


PIN, 3/32 * y 4 " COTTER 




12 






H-9977 


ADJUSTING SPIDER STRUCTURE 




. . 1 






R-77 


SETSCREW, */2 x 3'/ 2 " NC 




.2 






R-2027 


NUT, >/ 2 " NC LOCK 




2 






R-948 


CONE, FEMALE 




. 1 






H2738 


CONE STRUCTURE, SPLINED DRIVING 




. . 1 






R-874 


PLATE STRUCTURE, CLUTCH DRIVE 




1 






C-1679 


PLATE, BOLTING CLUTCH DRIVE 




8 






C-1540 


LOCKWASHERS, '/ 2 " 




8 






H-2739 


CONE STRUCTURE, DRIVING 




1 






H-8088 


MASTER CLUTCH ASSEMBLY. 




. . 1 


80 


82.00 




(Includes following parts shown on Pages 


393 & 394): 






H-3176 


FACING, CLUTCH 




2 






H-31 75 


DRIVEN DISK & FACING ASSEMBLY 




. 1 






D-3679 


RIVET, BRAKE LINING 




30 






H-31 85 


LEVER, PRESSURE 




. 20 






H-3194 


BALL, LEVER 




20 






H-31 88 


RING, FULCRUM 




2 






H-31 87 


RING, SNAP 




. . . 1 






H-31 79 


PRESSURE & STUD ASSEMBLY 




1 






H-2877 


HOUSING, CLUTCH 




. 1 






H-3189 


SHIM, ADJUSTING 




36 






H-31 86 


STRAP, ADJUSTING 




. 6 






H-3196 


STUD 




6 






C-1522 


NUT 




. 6 






H-5304 


LOCKWASHER 




6 






H-3182 


SLEEVE ASSEMBLY 




1 






H-3197 


PIN 




1 






H-8525 


SPRING 




1 






H-9663 


PLATE 




1 






H-5765 


NUT 




4 






H-745 


COTTER PIN 




. . . 4 






H-31 84 


SPRING 




4 






H-3195 


STUD 




4 






H-3180 


RING & STUD ASSEMBLY 




1 






R-3279 


RADIATOR ASSEMBLY 




1 


400 


159.50 




(Includes following parts shown on Page 411). 








C-1603 


BOLT 




8 






C-1521 


NUT 




8 






C-312 


LOCKWASHER 




33 






C-1602 


CAPSCREW 




. 18 






H-6918 


RADIATOR, RIGHT SIDE 




1 






H-6917 


RADIATOR, LEFT SIDE 




. . 1 






H-7997 


SCREW 




6 






C-1546 


LOCKWASHER 




6 






H-9920 


SHROUD, FAN 




. 1 






C-1598 


BOLT 




.34 
















8*6 
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WEIGHT 



NUMBER DESCRIPTION Q Ty - Lb. Oi. 

C-1520 NUT 16 

C-1538 LOCKWASHER 40 

H-8092 SCREW 4 

R-3487 TUBING, OVERFLOW 1 

C-7642 CAPSCREW 2 

C-1543 LOCKWASHER 2 

R-3365 SHIM 

R-3366 SHIM 

H-6915 TOP TANK 1 

H-6921 CAP ASSEMBLY 1 

H-6923 GASKET 1 

H-6924 GASKET 2 

H-7999 STRIP 4 

C-1520 NUT 18 

R-3486 CORE 1 

H-6919 BAR, CENTER 1 

H-7990 SCREW, PHILLIPS 6 

H-6913 GRILL 1 

H-7971 SCREW 3 

H-7998 CUP WASHER 3 

H-7257 COVER 1 

H-7255 GASKET 1 

R-3484 TANK, BOTTOM 1 



R-5052 DRAWBAR ASSEMBLY 1 175 

(Includes following parts shown on Page 418): 

C-1 681 CAPSCREW 8 

H-8943 BALL STRUCTURE 2 

H-8944 DRAWBAR STRUCTURE 1 

H-8949 PLUG 2 

R-28 CAPSCREW 8 

H-8945 KEEPER 2 

H-8947 BLOCK 2 

H-9362 BUHONHEAD 2 

R-1733 BOOT 4 

H-8948 KEEPER 2 



H-2782 HEAD LAMP ASSEMBLY 2 6 8 

(Includes following parts shown on Page 421 ): 

H-5456 DOOR 1 

H-748 CAPSCREW 4 

C-1538 LOCKWASHER 4 

H-5478 GASKET 1 

H-5460 SPRING 4 



H-5477 GASKET 

H-5461 LENS ASSEMBLY 

H-6024 BULB 

H-2682 GUIDE LAMP ASSEMBLY 

H-5457 CLIP 

H-5458 SCREW 

H-5459 LOCKWASHER 

H-5455 BODY ASSEMBLY 

H-5476 REFLECTOR ASSEMBLY 

H-5473 BULB SOCKET & WIRE ASSEMBLY 

H-5468 SCREW 

H-2643 LOCKWASHER 

H-5469 NUT 
H-5470 LOCKWASHER 
H-5471 CUP 

H-5472 WASHER 

H-5465 TERMINAL 

H-9667 TERMINAL ASSEMBLY 



PRICE 

EACH 



119.20 



11.50 



ssj 

LIST OF ASSEMBLIES 



Digitized by 



Got <zle 

ALWAYS give machine number 



Original from 
I Jgi / pQJtsCALIFORNIA 



514 



MODEL SUPER C TOURNAPULL 



H-5466 
H-2643 
C-1 550 
C-1 541 
C-1 526 



F-8620 

C-1 558 

H-6430 

C-1 668 

C-1 531 

H-6423 

F-9991 

F-9989 

C-315 

H-171 

H-225 

F-9988 

H-6420 

C-315 



E-8635 
C-1 61 4 
D-2889 
F-41 6 
C-1 96 
C-83 
L-1624 

C-7 

C-8 

E-861S 

F-5342 

E-5251 



F-41 7 

E-8635 

C-83 

C-7 

C-8 

L-1624 
E-8618 
F-5342 
C-1 61 4 
D-2889 
E-5251 



SCREW 

LOCKWASHER 
FLATWASHER 
LOCKWASHER 
NUT 



PUSHBEAM ASSEMBLY 1 330 

(Includes following parts shown on Pages 445 & 446): 

HINGE PIN 1 

COTTER KEY 1 

PUSHBEAM STRUCTURE 1 

BOLT 1 

NUT 1 

HEAD STRUCTURE, SHEAVE HOUSING 1 

SHEAVE PIN . 1 

PIN NUT 1 

ZERK FITTING . 1 

SHEAVE 5 

BEARING 5 

BUSHING 5 

PIN 2 

ZERK FITTING 4 

CABLE DRUM ASSEMBLY (LEFT) 1 110 

(Includes following parts shown on Pages 430 & 431 ): 

CONE (DRIVEN) 1 

CAPSCREW 12 

LOCKWASHER 12 

DRUM SHAFT 1 

SPRING 1 

DRUM STRUCTURE . 1 

OIL SEAL 2 

BEARING CUP 2 

CONE (BEARING) 2 

SHIM 

SHIM 

PLUG 1 

CABLE DRUM ASSEMBLY (RIGHT) 1 110 

(Includes following parts shown on Pages 430 & 431): 

DRUM SHAFT 1 

DRIVEN CONE 1 

DRUM STRUCTURE 1 

BEARING CUP 2 

BEARING CONE 2 

OIL SEAL 2 

SHIM 

SHIM 

CAPSCREW 24 

LOCKWASHER 24 

PLUG 1 



114.58 



-3150 CABLE CUTTER ASSEMBLY 1 

(Includes following shown on Page 434): 

H-6025 PIN 1 

H-3280 BLADE 1 

H-3281 BLADE 2 

H-3279 SHAFT 1 

H-3278 HOUSING 1 



LIST OF ASSEMBLIES 

gjrt Original from 

<3 GIVE MACHINE NUMBER WHEN ORDERING PARTS 





MODEL SUPER C TOURNAPULL 515 



F-6810 APRON ASSEMBLY 1 1550 503.18 

(Includes following shown on Page 447): 

H-290 APRON STRUCTURE 1 

D-2889 LOCKWASHER 6 

C-1612 CAPSCREW 6 

F-1230 PIN 2 

C-315 ZERK 2 

F-7255 WEDGE 1 

F-7860 HINGE 1 

C-2508 COTTER 1 

F-8448 PIN 1 

R-6218 TAILGATE ASSEMBLY .1 1750 .. 616.00 

(Includes following shown on Pages 448 & 449): 

R-6217 TAILGATE STRUCTURE 1 

F-7255 CABLE WEDGE 2 

C-503 CABLE SOCKET 1 

C-502 CABLE WEDGE 1 

E-7888 SETSCREW 2 

C-1 529 NUT 8 

C-1552 LOCKWASHER 8 

H-2465 HOUSING, ROLLER 4 

C-1 33 ROLLER 4 

C-1 2 BEARING 8 

L-135 DUST SEAL 8 

C-1 558 COTTER KEY 4 

C-1 34 PIN 4 

C-1 596 ZERK 4 

C-1 31 MAIN ROLLER 4 

C-1 77 BEARING 4 

L-323 DUST SEAL 8 

C-1 051 COTTER 2 

F-5027 ROLLER PIN 2 

C-315 ZERK FITTING 4 

R-1306 ROLLER PIN 2 

C-1 577 BOLT 2 

C-1 531 NUT ' 2 

C-1 544 LOCKWASHER 2 

H-1106 SPIRAL SHEAVE ASSEMBLY 1 80 . 50.75 

(Includes following parts shown on Pages 451 4 452): 

C-7376 SPIRAL SHEAVE STRUCTURE 1 

C-3787 CABLE WEDGE 1 

C-445 CABLE WEDGE 1 

C-1 2 BEARING . . 4 

C-8093 BEARING SPACER . 1 • 

C-336 BEARING RACE 2 

C-337 BEARING RACE 2 

L-135 DUST SEAL 2 

C-1 558 COTTER KEY 2 

H-1221-1 SHEAVE PIN 1 

C-315 ZERK FITTING 1 

R-5226 18 x24 SGL. REAR BRAKE WHEEL ASSEMBLY 2 500 203.75 

(Includes following shown on Pages 453 & 454:) 

R-1702 WHEEL STRUCTURE 1 

R-1903 AXLE STRUCTURE 1 

H-2420 SLIDING RING 1 

C-1 277 LOCKING RING 1 

R-3410 NUT ASSEMBLY 1 

L-85 OIL SEAL 1 

C-1 621 CAPSCREW 4 

D-1255 HUB CAP STRUCTURE 1 

C-1 1 BEARING CONE .1 

889 
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C 320 BEARING CUP 1 

H-2812 GASKET 1 

C-321 BEARING CUP 1 

H 5409 BEARING CONE 1 

L 5754 OIL SEAL . 1 

C-620 RETAINER 1 

C CAPSCREW 4 

H-2817 GASKET 1 

H 4574 BRAKE MASTER CYLINDER ASSEMBLY .19 13 25 

(Includes following shown on Pages 457 & 458): 

H-8091 RING 1 

H-8090 BOOT 1 

H-8089 RING 1 

H 8098 ROD 1 

H-8096 RING 1 

H-8097 WASHER 1 

H 8099 PISTON 1 

H 8600 CAP 1 

H-8601 GASKET 1 

H 8602 CASE .1 

H-8603 VALVE 1 

C 5768 PLUG 1 

H-8605 SPRING 1 

H-8604 CUP 1 

H 4575 BENDIX BRAKE ASSEMBLY (RIGHT) . 1 60 74.85 

(Includes following shown on Pages 461 & 462): 

H-8001 BACKING PLATE ASSEMBLY 1 

H-9581 BRAKE SHOE ASSEMBLY 1 

H 801 5 CENTRALIZER ASSEMBLY 1 

H 8027 ANCHOR PIN 2 

H 8028 ANCHOR PIN NUT 2 

H 8029 ANCHOR PIN LOCKWASHER 2 

H 8030 COTTER PIN 2 

H-8031 ANCHOR PIN REINF. PLATE 1 

H 8032 SHOE SPACER 4 

H 8033 SHOE HOLD-DOWN PIN 4 

H-8034 SHOE HOLD-DOWN SPRING CUP 8 

H-8035 COTTER PIN 4 

H-8036 SHOE HOLD-DOWN SPRING .4 

H-8037 ANCHOR TO PRIM. SHOE SPRING 1 

H-8038 ANCHOR TO SEC. SHOE SPRING 1 

H-8039 ADJUSTING SCREW SPRING 1 

H-8040 BRAKE SHOE PIVOT PIN .2 

H-8041 PIVOT PIN COTTER PIN 2 

H-8042 CENTRALIZER PLATE 1 

H 8043 NUT 2 

H-8044 LOCKWASHER 2 

H-8045 CONDUIT HOLE COVER PLATE 1 

H-8046 BOLT 2 

H-8047 LOCKWASHER 2 

H-8048 PRIM. TO SEC. SHOE SPRING 1 

H-8049 CONNECTING LINK 2 

H-8050 SCREW 2 

H-8051 LOCKWASHER 2 

H-5602 CYLINDER ASSEMBLY 1 

H-4576 BENDIX BRAKE ASSEMBLY (LEFT) 1 60 74.85 

(Includes following shown on Pages 463 & 464): 

H-8000 BACKING PLATE ASSEMBLY 1 

H-9580 BRAKE SHOE ASSEMBLY 1 

H-8015 CENTRALIZER ASSEMBLY 1 

H-8027 ANCHOR PIN 2 



go 

LIST OF ASSEMBLIES 



Digitized by GQ lWA g|& 



Original from 

MACHINE NUMBER WHIM OftOEIINfl PARTS ORNIA 



MODEL SUPER C TOURNAPULL 517 



H 8C28 


ANCHOR PIN NUT 


2 




H-8029 


ANCHOR PIN LOCKWASHER 


2 




H-8030 


COHER PIN 


2 




H-8031 


ANCHOR PIN REINF. PLATE 


1 




H-8032 


SHOE SPACER 


4 




H-8033 


SHOE HOLD DOWN PIN 


4 




H-8034 


SHOE HOLD DOWN SPRING CUP 


8 




H-8035 


COTTER PIN 


4 




H-8036 


SHOE HOLD DOWN SPRING 


. 4 




H-8037 


ANCHOR TO PRIM. SHOE SPRING 


1 




H-8038 


ANCHOR to sec. shoe spring 


1 




H-8039 


ADJUSTING SCREW PIN 


1 




H-8040 


BRAKE SHOE PIVOT SPRING 


2 




H-8041 


PIVOT PIN COTTER PIN 


2 




H-8042 


CENTRALIZER PLATE 


1 




H-8043 


NUT 


. 2 




H-8044 


LOCKWASHER 


2 




H-8Q45 


CONDUIT HOLE COVER PLATE 


1 




H-8046 


BOLT 


. 2 




H-8047 


LOCKWASHER 


2 




H-8048 


PRIM. TO SEC SHOE SPRING 


1 




H-8049 


CONNECTING link 


2 




H-8050 


SCREW 


2 




H-8051 


LOCKWASHER 


2 




H-5602 


CYLINDER ASSEMBLY 


1 




H-5602 


BRAKE WHEEL CYLINDER ASSEMBLY 


. 2 


2 8 7.00 




(Includes following shown on pages 465 & 466): 






H 8445 


PISTON 


2 




H-8446 


CUP 


2 




H-8447 


SPRING 


1 




H-8500 


SCREW 


. 1 




H-2643 


LOCKWASHER 


1 




H-8449 


VALVE 


1 




H-8448 


CASTING 


. 1 




H-8444 


STRAP 


2 




H-8443 


BOOT 


2 










891 



LIST OF ASSEMBLIES 



Digitized by 



Go ole 

AU0YS G 



Original from 

GIVE MACHINE NUMBER WHEN ORDERING pttEs C ALIFORNIA 




Digitized by 



Google 



Original from 

UNIVERSITY OF CALIFORNIA 




Digitized by 



Got igle 



Original from 

UNIVERSITY OF CALIFORNIA 




RETURN CIRCULATION DEPARTMENT 



TO* 



202 Main Library 



642-3403 



loan PERIOD 1 




library use 

Th,. bool. * do. b*o.. do..n, t.m. on I*. las. do.. s.omp«l b*ow 



LIBRARY USE 






wiaR 2 9 19 




- 


llLH.IV hd M — lw 
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i INI VFRSITY OF C 


ALIFORNIA. BERKELEY 



FORM NO DD6A. 8m, 4 77 BERKELEY, CA 94720 




Digitized by 



Google 



Original from 

UNIVERSITY OF CALIFjQJ&ILA 



rUDiic uomain, uoogie-aigmzea / nttp://www.natnii:rusi:.org/access_use#pa-googie 



Digitized by 




Original from 

ER3ITY OF CALIFORNIA 





Digitized by 



Original from 

UNIVERSITY OF CALIFORNIA 




